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Phosphitbs , are salts formed of the 

phosphorous acid, with alkalies, earths, 
^c. In several of their properties they 
re9«nble the phosphates; but may be 
^•^nguiflhed from them, by appearing 
lonunous when heated with the blow- 
pipe, and by afTording-, by distillation, a 
wiall quantity of phosphorus. They de- 
tooate, too, with oxy-tnuriate of pota&h, 
lod precipitate gold from its aohition ia 
a metallic stale. By exposure to the ur» 
they pass into phospliates. 

PHOSPHORESCENCE, > , 

PHOSPHOR^ 5 ^ 

PHOSPHORIC acid. When phospho- 
nis undergoes combustion in oxyg-en s^-x^ 
agreat quani'.ly of white fumcb me jh o- 
dttced, which are deposited in wuite 
flakes. These are phosphoric acid; 90 
tliat it is a compound of phosphorus and 
o.\vf"TM. The phosphoric acid was first 
shewn to be distinct from all otner acids, 
in the yesir 1743, by MargraafiT. He found 
that it existed in tiie Nuts which were 
taken from human urine, and that phos- 
phorus could only be obtained from 
this acid, as well as that it could be con- 
verted into phosphoric acid, Thia acid 
was found to exist in some vegetable* sub- 
stances, althong'h it was formerly suppos- 
ed to be peculiar to animal matters. 
Phosphoric acid may be obtained, not on- , 
ly by the method jott mentioned, but also 
transmitting a current of oxygen gas 
throug-h p!»osphnrus melted under water. 
Thfe acid, as it is formed, combines witb 



PHO 

the water, from whidi it may be obtttned 

in a state of purity \yy evaporation. Tlie 
specific gpravity of this acia varies accord- 
ing to the different states in which it ex- 
iBts. In the fiquid state it ia 1.4 ; in the 
dry state it is 2.7; in the state of glass 
2 85. It chang-cg the colour of vegetable 
blues to red ; has no smell, but a very 
acid taste. When it is exposed to the 
air it attracts moisture, and is converted 
into a thick viscid fluid, like oil. It is very 
soluble in water. When in the form of 
dry flakes, it dissolves in a small quantity 
of this liquid, producing a hissing noise 
like that of a red hot iron plunged into 
water, with the extrication of a great 
quantity of heat. The component parts 
of tliis acid have been accurately as- 
certuned by Lavoisier^ and it conasts 
6^ 
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It combines with the alkalies, earths, 
and u. - t dlic oxides, and forms salts which 
arc denominated phosphates. 

PHOSPHORITE, in mineralogy, is of 
a yellowish white, frequently spotted with 
f^rcy : it occurs massive ; internally it is 
gliiitening-, sometimes dull ; it is trans- 
lucent on thQ edges, soft, brittle, and not 
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vcfy hetvy. It forms a §^at bed in the 
province of Rstremadura in Spain. In 
appeannee it resembles curved, laroeUar, 
heavy spar; but it is harder and ligbter 
tlian this kind of heavy spar. 

PHOSFHOROUS acid^ is obtained by 
Ibe slow combustion of phosphorus tt the 
common temperature of the air. If phos- 
phorus, in small pieces, be exposed to 
the air in a glass funnel placed in a bot- 
tle^ it sttracts the oxygen and moistufe 
from the atmosphere, and runs down in- 
to the bottle. This is the phosphorous 
acid. Py this process, about three tunes 
the weight of the phosphorus is obtain- 
ed. It IS then in me lorm of s thick fi* 
quid, adhering to the sides of the vessel. 
It varies in consistence according to the 
state of the air. Its specific gravity is 
not known, ft hss an add pungent taste* 
not different from phosphoric acid. It 
also reddens vegetable blue colours. The 
pnosphorous acid is not altered by light. 
"When exposed to heat in a retort, part 
of the water combined with it is nnt 
driven of?', and when it is concentrated, 
bubbles of air suddenly rise to the surface, 
and collect in the form of white smoke, 
and sometimes inflame^ if there be any 
air in the apparatus. XFthe experiment 
be made in an open vessel, each bubble 
of air, when it comes to the surface, pro- 
duces a vivid deflagration, and difliuses 
the odour of phosphorated hydrogen gas. 
This acid is composed of the snmc ron- 
stituent parts as the phosphoric, and is 
considered by some as the piiusphonc 
acid holdincf in solution a smul quantity 
of phosphoinis. Phosphmous acid forms 
compounds with alkahc«, earths, and me- 
tallic oxides, which are known ulider the 
name of phosphites. 

PHOSPHORUS. This singular sub- 
stance was accidentally discovered In 
1677 by an alchymist of Hamburgh, nam- 
ed Brand t» when he was engaged in 
searching for the philosopher's stone.-— 
Kunkelf another chemist, who had seen 
the new product, associated himself with 
one of his friends, named Krafft, to pur- 
chase the secret of its preparation ; but 
the latter, deceiving his friend* made the 
purdiase fur himself, and refnsed to com- 
municate it. Kunkel, who at this time 
knew nothing further of its preparation 
than that it was obtained by certain pro- 
ctMses from urine, undeKook the task and 
succeeded. It is on this account that the 
substance long went under the name of 
Kunkel's phosphorus. Mr. Boyle is also 
conadered as one of the discoverers of 
' phosphoms. He oommunicattd the se- 



cret of the process for preparing it to the 
Royal Society of London in 1680. It it 
asserted, indeed, by KnSi, that he dis' 

covered the srrrct to Mr. T^oyle, having 
in the year 1678 carried a small piece of 
it to London, to siiow it to the royal fami- 
ly : but there is little probability that a 
man of such integrity as Mr. Boyle would 
claim the discovery of the process as his 
own, and communicate it to tiie Koyal So- 
ciety, if this fasd been the case. Mr. 
Boyle communicated the process to God- 
frey Hankwitz, an apothrcnrv of Lotidon. 
who for many years supplied Europe 
with pliospiioi-us, and lience it went un- 
der the name of English phosphorus. In 
the year 1774, the Swedish chemists, 
Gahn and Scheele, made the impori^iiu 
discovery, that phosphorus is contained 
in the bones of animala, and they improv- 
ed the processes for procuring it. 

The most convenient process for ob- 
taining phospliorus seems to be that re- 
commended by Fourcroy and Vauquelin, 
which we shall transcribe. Take a quan- 
tity of burnt bones and reduce them to 
powder. Put 100 parts of this powder 
into a porcelain or stone-ware basin, and 
dilute It with four times its weight of wa- 
ter. Forty parts of sulphuric acid are 
then to be added in small portions, tak- 
ing care to stir the mixture after the ad- 
dition of every portion. A violent effer- 
vescence takes place, and a great quanti- 
ty of air is disengaged. Let the mixture 
remain for twenty four hoMrs, stirrinfr it 
occasionally, to expose every part ui the 

Eowder to the action of the add. The 
umt bones consist of the phosphoric 
nrid and lime ; but the sulphuric acid 
has a greater afhnity for the hme than the 
phosphoric acid. I'he action of the sul- 
p|iunc acid uniting with the lime, and the 
separation of the phosphoric acid, occa- 
sion the effervescence. The sulphuric 
acid and the hme combine together, be- 
ing insoluble, and fall to the bottom.— 
Pour the whole mixture on a cloth filter, 
so that the liquid part, which is to be re- 
ceived in a porcelain vessel, may pass 
through. A white powder, which is the 
insoluble sulphate of lime, remains on the 
filter. After this has been repeatedly 
washed with water, it may be thrown 
away ; but the water is to be added to 
that part of the liquid which passed 
through the filter. Take a solution of 
sugar of lead in water, and pour it gradu- 
ally into the liquid in the porcelain ba- 
sin. A white powder falls to the bottom^ 
and the sugar of lead must be added so 
loiig as any precipitation takes plaee* 
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Xbe whole is ag^n to be poured upon a 
flter, and the white powder which re- 
mains is to be wel! washed and dried. 
The dried powder is then to be mixed 
vith one-^th of its weight of charcoal 
povder. Pot this mixture into an earth- 
eO'Vlie retort, and place it in a sand batb» 
with the beak plunged into a vessel "of 
water. Apply heat, and let it be gradu- 
alljr increased, till the retort becomes red 
mL As the heat increases, air-bubbles 
rush in abundance thi'oui^^!i ttiebcukof 
the retort, some of winch are inflamed 
wuen they come in contact ^ ith the air at 
llie suiftce of the water. A aubftanee 
at hat dropa out similar to melted wax, 
vbich congeals under the water. This is 
phosphorus. To have it quite pure, 
■dtit in warm water, and strain it sever- 
al times through apiece of shammy lea* 
tbcr under the surface of the water. To 
mould it into sticks, take a g-lass funnel 
with a long tub«, which must be stopped 
vith a cork. Fill it with water and put 
the phosphorus into it. Immerse the nm- 
nelin hoiling* water, and when the phos- 
phorus IS melted, and flows into the tube 
tf the funnel, then plunge it into cold 
mer, and when the phosphorus has be- 
come solicl. remove the cork, and push 
the phosphorus from the mould with a 
piece of wood. Thus prepai-cd, it must 
se pitsenred in dose ves8els» containing 
pore water. When phoq>horus is per- 
fectly pure, it is semi-transparent, nnd has 
the consistence of wax. It is so soil that 
itmiy be cut with a knife. Its specific 
gnfity is from 1.77 to 3'.03. It lias an 
acrid and disagreeable taste, and a 
peculiar smeUt somewhat resembling 
|arKc. 

When a stick of phosphorus is broken, 
it exhibits some appearance of crystalliza- 
tion. The crystals are needle shaped, 
or long octahedrons ; but to obtain them 
M» their most perfect state, the surface of 
the phosphorus, just when it becomes so- 
lid, should be pierced, that the internal 
licjtud phosphonis may flow out, and 
leave a cavity for their formation. When 
phosphorus is exposed to light, it be- 
comes of a reddish colour^ which appears 
to be an incipient coiiibu:=;tion. It is 
therefore necessary to preserve it in n 

place. At tlie temperature of 
it becomes liquid, snd if air be entirely 
excluded, it evaporates at 219®, and boils 
at 554°. At the temperatur*- of 43° or 
it gives out a white smoke, and is 
hminous in the dark. This is n slow 
combiistion of the phosphorui^ which he- 
<*nes sMie npid ai the temperature is 



Tidsed. When phosphorus is heated to 
the temperature of 148^ it takes lire* 

burns with a bright flame, and gives out 
a great quantity of white <imoke. iMios- 
phorus enters into combination with oxy- 
geUf azote, hydrogen, and earhiNi. Phos- 
phorus is soluble in oils, and when thus 
dis'«)]\ cd, forms what has been called li- 
quid phospiiorus, which may be rubbed 
on the ftce and hands without injury. It 
dissolves too in ether, and a very beauti* 
ful experiment consists in pouring" this 
phos[)lL()nc ('tlici- ni snirvll ])ortioTis, and 
in a dark place, on the suriucc ot hot wa- 
ter. The phosphoric matches consist of 
phosphorus extremely dry, minutely ^• 
vided, and perhaps a little oxygenized. 
The simplest mode of making them is to 
pot a little phosphorus, dried by blottinr 
paper, into a small phial ; heat the phia( 
and when the phosphorus is melted turn 
it round, so that the phosphorus may ad- 
iiere to the sides. Cork the phial closely, 
and it is prepared. On puttins^ a common 
sulphur match into the DOttle, and stirinj^ 
it about, the phosphorus will adhere to 
the match, and will take fire when 
brought out into the air. 

PH08PHURETS, in chemistry, am 
substances formed by an union with phos- 
phorus J thus we have the phosphuret of 
carbon, which is a compound of carbon 
with phosphorus: we have also die phos- 
phiirt t (jfliuir, li\ drog"en, &c. 

PHOSFHUHEi TED hi^dro^r^n, phos- 
phorus dissolved in hydrogen gas ; which 
may be done by introducing phosphorus 
into a glass jar of hydrogen gas standing 
over mercury, and then melting it by 
means of a burning glass i the gas dis- 
solves a large proportion of it. The 
compound lias a very fetid odour, some* 
things like that from putrid fish. When 
it comes into contact with common air, it 
burns with great rapidity, and if mixed 
with that air is detonates violently. Oxy- 
gen gas produces a still more rapid fmd 
brilliant combustion than common air. 
When bubbles of it are made to pass up 
through water, they explode in succcs- 
rion as they reach the suHhce of the li- 
quid ; a beautiful column of white smoke 
is formed. This gas is the most combus- 
tible 8ubsi:iiice known. Its combustion 
is the combination of its phosphorus and 
hvdrogen with Ihe oxygen of the atmm- 
phere, and the products are phosphoric 
acid and wn+cr. These substances, mix- 
ed or combined, constiUite the white 
smoke. 

PHOTOMETER, an imtmnent intend- 
ed to indicate the daifefeBt quMilitiei>of 
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light, as in a cloudy or bright day, or be- 
tween bodies Uluminsted in different de- 
grees. The ratio of the intensities oft wo 
luminous objects has bcrni attctrpted to be 
measured by placing them at ditterent dis- 
tances from a given olycct, until that ob- 
ject cast two shadows of equal darkness; or 
by observing wlientwo equil objects ap- 
peared to be equally lllununated each by 
one of the luminous objecU : for then, by a 
well known and estabfished law, the pro- 
portion of ttic intensities of their light was 
supposed to b • the squares of the distan- 
ces. Thu» ii 1 wo equal objects appear to 
be equally illuminated, when one of them 
is three feet from a tallow candle,and when 
the other is nine feet from a \v:t\ cn^ dle, 
thenitis inferred that the intci sity ol the 
light of the former candle iS to that ot the 
latter ss nine to eighty-one. Mr. Leslie has 
, more recently invented an instrumeat of 
this kind, the e«?scnt!;d part of which con- 
sists of a glass tube Uke a reversed syphon, 
whose two branches should be equal in 
height, and terminated by balls of equal 
dinmetcr; one of the balls Is of black 
enamel, and the other of commoa glass, 
into which is put some liquid. 
- The motions of the liquor, which is ftul- 
phoric acid tinged red with carmine, are 
measured by means of a graduation : the 
zero is situated towards the top of the 
branch that is temdnated by the enamel- 
led ball. The use of this instrument is 
founded upon the principle, that when 
the light is absorbed by a body, it pro- 
duces a beat proportional to the quantity 
of absorption. When the instrument is 
exposed to the solar rays, those rays that 
are absorbed by the dark colour, heat the 
interior air, which causes the liquor to 
descend at first with rapidity in the cor- 
responding branch. But as a part of the 
heat which had introduced itself f3 \ means 
of the ahsorplion, is dissipated by the ra- 
diation, and as the difi'erertce between the 
quantity of heat lost and that of the heat 
acquired goes on diminishing, there will 
be a point, where, these two quantities 
having become equal, the instrument will 
be stationary, and tiie intensity of the inci- 
dent light is then estimated by the num- 
ber of degrees which the liquor has nm 
over. The author of tins inf^rnious instru- 
ment has pointed out ita advantages in de- 
termining the progressive augmentation 
undergone by the -intensity of the lights 
and the gradation in a contrary sense, 
which succeeds to that progress, both 
from tiie beginning of day to its end, 
and from the winter solstice to the end of 
iius succeeding autumn. • With the help 



of such an instrument one mipht also conr- 
pare the action of rays of fight in dif- 
ferent countries, of which some dart with 

sufficietit constancy from aliue and seiene 
sky, while others seem to be covered 
with a veil, which dims and obscures their 
lustre. >ir. Leslie, having proposed to 
himself to measure the enerry of tiic se- 
verrtl roloured rays whicii co'np<;se the 
soiur spectrum, caused a beam of light to 
pass through a pristn of flint glass; and 
the indications of the i)boi()meter present- 
ed successively to the diHerent parts of 
the spectrum have iumisbed, nearly, for 
the relation between the degrees of fbree 
of the blue, green, yellow, and red rays* 
that of the numbers 1,4, 9, 16 ; a relation 
whirl), considered in the two extremes 
teims, is more than quadruple that winch 
was substituted for it by Dr. Herschel, 
who has made e3q>eriments for the same 
purpose 

PilKVGAMEA, in natural history, a ge- 
nus of insects of the order of Neuroptera. 
Generic character : mouth with a homy 
^hnrt curved mandible; feelers four; 
tiiree stemmata ; nntennje setaceous, loner- 
er than the thorax ; wings equal, incum- 
bent, the lower ones folded. There are 
nearly sixty species, in two divi^ons. A. 
Tail with two truncate bristles. B. Tail 
without bristles. The insects of this ge« 
nua are seen in a summer's evening float- 
ing in the Mr in laige masses, and are eai> 
gerly devoured by swallows. They re- 
semble motb% particularly the division 
called I'incac ; but may reaciiiy be distin- 
guished by theur feelers, and also by the 
stemmata situated at the top of the head. 
The pliiyg^ncae proceed from aquatic lar- 
vae of a lengtliened shape, residing In tu- 
bular cases, which they form by uggluti* 
nating various fragments of vegetable sub- 
stances, &c. These tubular cases are 
lined within by a tissue of silken fibres, 
and are open at each extremity. The in- 
cluded larvx, when feeding, protrude the 
head and fore parts of the body, creeping 
along- the bottf>m of the waters t?'ey in- 
habit, by means of six short and slender 
legs ; on the upper part of the back is a 
sort of prop, preventing the case, or tube, 
from slipping ton far forwards during the 
time tbc animal is feeding. One of the 
luigcbL species is the P. grandis, (see 
PUite IV. Entomology, fig. 2). This in- 
sect is about an inch in length, very like 
a phal-^na; the upper wings arc grey, 
marked by various darker and lighter 
streaks and specks, and the under wings 
yellowish brown, and semi-transparent. 
The larvx of this genus is known by the 
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ume of cadew-worm, and is fiwquttitly 
Bsed by anglers as a bait. When unTed 
at full growth, it fastens the case or tube, 
by several silken filaments, to the stem 
of some water plant, or other convenient 
Mibstancey in rach a manner as to project 
a little above the surface of the water, 
and casting its skin changes to a clirysa- 
fis of a lengthened shape, and displaying 
the immnture limbs of the future phirga- 
nea, which in a fortnight emerges from 
its ffiTifinement. It Inhabits Europe. 

VURVMA, In botany, a genus of the 
Didy namia Gy nniospermia class and order. 
Natural order of Personate. Labiatx, 
Jusaeu. Essential character: seed one. 
There are two species, i-iz. V Icptostacbya 
and F. dehiscens} tlic former is a native 
«f North America, the Utter was found at 
the Cape of Good Uope» by Thunherg. 

PHRYNIL M, in botany, a genus of the 
Monandria Monogynia class and order. 
Essential character ; calyx three-leaved ; 
petals three, equal, gfrowing to the long 
channelled tube of the nectary; nectary 
tube filiform; border four-parted; capsule 
three celled; nuts three* There is but 
one specnes, viz, P. ca^tatum, whidi is a 
native of Malabar, China, ttid Cochin 
China, in shady moist places. 

PHTHISIS, a species of consumption, 
arising from an ulcer of the lungs. See 
Mnicnm. 

PFnXACTEKY, in antiquity, a charm, 
or amulet, wliich, being worn, sup 
posed ,to preserve people from ceruuu 
evils, diseases, and dangers. 

PHYLLACHNE, in botany, a genus of 
the Dioecia Monandria class and order, 
essential character: calyx three4eavcd, 
superior; corolla Ibnnel-formi female 
stigma fonr-comered ; capsule inferior, 
many seeded. There is on]y one species, 
<D»z. P. ulig'inosa, a small mossy plaiit, 
growing in tufts; stems closely approxi- 
mating, csoTered with imbricate leaves^ 
ptoMcrous into two or three branchlets; 
leaves small, awl-shaped, flowers termi- 
nating, sessile, white ; this plant has the 
sinietnre of a moss, but adorned with 
flowers of a very different kind. It is a 
native of Terra del Fueg'o, 

l^HVXLAN i lilJS, lu botany, a g-enus 
of the Monoecia Triandria class and or- 
der. Natural order of Tricoccx. En- 
phorbix, Jussieu. Essential character: 
male, cal}TC six-parted, bell-shaped; co- 
ffoHa none; female, calyx six-parted; 
corolla none ; styles tiiree, bifid ; capsule 
ttree-celledi seeds solitary. There are 
eleven spcc'cs, among which we shall no- 
tice the i*. airuri>«naiud phyUanthosi this 



mi 

is a plant, irith an heriiaceous stalk a Ibot 
and a half in height; the leaflets contract 
every evening, turning tlielr under -^Me 
outwards; the flowers are produced on 
the under side of the leav es iiloag tlie mid- 
rib, and turn downwards: it usually flow- 
ers here from June to October ; the seeds 
ripen in succession, and are cast out of 
the capsules, when ripe, with so much 
forcci^ as to be thrown to a considerable 
distance; it is Tery common in Bariuidoes 
and Japan. 

PHYLICA, in botany, a genus of the 
Pentandria Monogynia class and order. 
Natural order of Bumoss. Bhamni, Jus- 
sieu. Essential character: perianth five- 
parted, turbinate ; petals none, but five 
scales defending the stamens; capsule 
tricoccous, infenor. There are twenty 
species, of which P. ericoides, heath-lear* 
ed phytica, is n low bnshv plant, seldom 
more than three feet m itcight ; the stalks 
are shrubby and irregular, dividing into 
many 'snreading branches; at the end oif 
every snoot, the flowers are produced in 
small clusters, sitting close to tlie leaves, 
of a white colour; they begin to appear 
in the autumn, continue in oeauty all the 
winter; tfiey decay in spring; it grows 
naturally the Cape of Good Hoyie ; it 
also occupies large tracts of ground about 
Lisbon, in the same manner as many lands 
in Engbind are covered with heath. 

PHYLLIS, in botany, a genus of the 
Pentandria Digyma class and order. Na- 
tural order of Stellatae. liubiacea:, Jus- 
sieu. Essential character: stigmas his- 
pid ; fructifications scattered ; calyx two- 
leaved, obsolete; corolla five-petalled ; 
seeds two. There is but one species, viz. 
P. nobis, bastard hare's ear, a native of 
the Canary islands. 

PHYSALIS, in hntany, -Tt'iyTf^r-chrn-j/, a 
genus of the PtMitanLlria ',lom)i^-\ nia class 
and order. JSaiural order of Luridae. So- 
lanex, Jussieu. Essential character ; co- 
rolla wheel-shaped; stamina converging; 
berry within an inflated calyx, two-celled. 
There are seventeen species, of which the 
P. alkekengi, oommon irintorcherry, has 
a perennial root, creeping to a consider- 
able distance; it shoots rip mnny stalks In 
the sjjring-; leaves of various shapes, of a 
dark-green colour, un long foot stalks; 
flowers axillary, on alender pedundes; 
berry round, the size of a small cherry, 
inclosed in the inflated calyx; it is a na- 
tive of the south of Europe. 

FHTSETER, tiie etu^alot, in natural 
history, a genus of Mammslia, of the or> 
derCetrc. dcncric character: teeth per- 
ceivable in the lower jaw only; spiracle 
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h^^ llie hcatl. There arc four species, P. 
jiiucrocephalus, or the spermaceti whale, 
is sixty Ret in length, and the head is 
nearly one-third of the bulk of the whole 
animal. It is found in the European seas, 
snd on the coast of New Engrland ; swims 
widi extreme swiftneas, snd pefsecutes. 
the white shark with violent ami fktsl en- 
mity. The lump fish, also, it pursues 
with great avidity. It is one ot ilie most 
difficult of all whales to be taken, and sur- 
▼ivei^ for several days, the deepest wounds 
given it by the harpoon. Its skin, oil, and 
tendons, are all converted by the Greer, 
landers to some valuable purpose, and its 
fieih is not sKqpether rejected by them. 
The spermaceti is found in a vast hollow 
in the h^ad of this animal, and, when 
warm, is nearly fluid, but dries by expo- 
sure to the wr into flaky masses. Am- 
bergris, also, is produced by this species* 
and consists, in fact, of the fa:ces of the 
animal. The orig-in of this substance had 
long baffled the curiosity of the inquirer, 
but is St length unquestionsbly sscer- 

tained. 

PHYSICIANS. By statute 3. TTen. 
VIII. c, 11. no person vvltliiii London, nor 
within S€ven miles ol the sume, shall prac- 
tise ss s phjrncisn or surgeon, except he 
be examined and approved by the Bishop 
of London, or by the Dean of St. Paul's, 
assisted by four persons of the faculty, 
under a penalty mSl. per month, hitf to 
the King, and half to the informer. A 
doctor of physic of the Universities roust 
still have a license from the College of 
Physicians, to enable him to practise in 
liOndon, uid within seven mUes of the 
same. In the country such a doctor of 
physic may practise, but no other, with- 
out license m>m the CoUeg^. It has been 
sud, it is muider if a person die under 
the care of a medical practitioner not 
qualified ; but aUhoug-h it might be pun- 
ishable as a niisiieineaiior, yet it certainly 
cannot be murder. 

PHT8ICS, a term made use of by Dr. 
Keil and others, for natural philosophy, 
explains the doctrines of natural bodies, 
their phenomena, causes and effect^ with 
the ▼arious affectiona^ motions, and ope- 
rations. Experimental physics inquire 
into the reasons and nature of things by 
experiments, as in hydrostatics, pneuma- 
tics, optics, &c. but more purticuiarly in 
chcnustry, in which more has been done 
the last thirty years than could possibly 
have been conceived by the imagination. 
Mechanical physics explain the appear- 
ances of nature from the matter, motion, 
stractim and figures of bodiei^ and their 



parts, according to the settled laws of OS- 
ture. See BlKcuATdcs. ^ 
PHTSIOGNOHY, is the peculiu com* 

bi nation of features, which designates the 
fcehngs and dispositions of the mind* 
That every individual of the human race 
possesses a iet of distinctive marks, in 

the form of the head and the outlines of 
the countenance, is visible to the most in- 
attentive observer: and it is wfll known, 
that those marks insensibly lead us to 
form conclusions as to the nature and in- 
clinations of persons to whom we acct in* 
troduced for the first time, which may 
sometimes be correct, but are frequently 
erroneous. 

Every man is uncoffiscioualy a physiog^ 
nomist; he feels a partiality or di-^like, 
which partakes exceedingly of the sense 
of the lines in one of Richardson's iiovcis, 

1 do not like thee. Dr. Fell, 
The resson why I csnnot telli 
But I do not like thee. Dr. PeU." 

Admitting this fact, as to mankind in 

feneral, it will be proper to observe, that 
owever the study of pbysiog-nomy may 
be commended and recommended, it 
should be exercised with great discretion 
and judgement, or very lata], or, at least, 
very disagreeable consequences may be 
the result; for it must be remembered, 
that numerous causes exist to derange 
and discompose the humsn fhune during 
infancy, and even before the birth, w hica 
may impress a character or expression cn 
the features, descriptive of evil passions 
that never existed in the mind of the un- 
fortunate person so s&tuated; for instance, 
it would be inhuman to judge of the soul 
of one who has had the vertebrae of his 
back doubled, from the expression of his 
lace, which is uniformly that of peevish- 
ness and confirmed ill-nature; not would 
it be just, to think a man capable of eve- 
ry kind of wickedness, whose head and 
face bear the marks uf malice, tlirough 
a deformity e;ii8ting perhaps befinie ms 
birth. Were the bones incompressible 
from the instant they arc formed, and the 
muscles incapable of being moulded to 
their shape, in short, did mankind receive 
a decided and unalterable outline from 
the Creator, we should then make correct 
conclusions from the beauty or irregula- 
rity of lus face. 

Havinrthus hinted at the impropriety of 
fofming hasty conclusions, we shedl give 
a sketch of what has been advanced on 
this subject by a person of great observa- 
tion, and extremely capable of drawing 
jitft infereiicc% but who wis tither tine* 
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tared by entliusium. Lavater asserts, 
ifcat **eiieh oreatnre k indiipaiaidile in 

the Vast compass of crealieB; but each 

individual," he adds, "is not alike inibnn* 
ed of the truth of this fact, as man only 
k conscious that his own place cannot be 
■opplied by another.*' The idea thus con- 
ceived, he thinks one of thr, best conse- 
quences ot physiog-iioniy, and he exults, 
that the most deformed and wicked per- 
sons sre still superior to the most perfect 
snd besutiful animal, because they always 
have it in their power to amend, and m 
some degree to restore themselves to the 
place assigned them in creation; and 
nowerer their ftatures may be distorted 
by the jndulg'cncc of their passions, still 
thf imng-c of the Creator remains, from 
which sin only ii> to be expelled, to ren- 
te the likeness nearer perfection. 

The aid of Lavater is not neoesMiy to 
infornj ur, that there exists a national 
physiog-nomy, by which a stranger in iujy 
given country may be known, by those 
who are possessed of previous observe^ 
tion, to be a Spaninr^, a German, or a 
lYcnchmuii, and which impels even the 
very vulgar to exclaim, *'He is a foreign- 
though they csnnot appropriate hun 
to his country ; but the nund of Lavater, 
l»e)Q^ almost exclusively turned to this 
pursuit, we must profit and be informed 
by his relation of aedistinguisUnr traits 
vhich point out Ae natives of dinerent 
regions. This great physiognomist ob- 
serves, that the plat ingof several persons 
together, selected from nations remotely 
•ituated from each other, f^ves at one 
glance their surprising varieties of visage; 
and vet he acknowledges, that to point 
out tUose variations is a task of consider- 
able ^iBcuIty, and his assertion, tliat 
^s may be done with more facility from 
an Indh idual thnn the massof [>opvihition, 
seems e.xt] tiiu^i} j) rob able, i'he French, 
he thinks, do not possess equally com- 
manding truts with the Englisb, nor are 
they so minute as those of the Germans, 
and it is to the peculiarities of their teeth, 
and manner of lauglung, that he attribut- 
ed his power of deeidin|^ on their origin. 
The Italians he appropriated by the form 
of tlicir noses, their diminutive eyes, and 
proiectjiig^ chins. The eye-brows and 
foreheads are the criterion by which to 
judge of the narives of Bngumd. The 
Dutch possess a particular rotundity of 
the head, and have weak, tliin hair: the 
Gannans, numerous angles and wrinkles 
diMtthe eyes and in the cbeelcs; and 
tile Russians are remarkable for bhick 
and light coloured hair, and flat noses. 

VOL. X. 



II must be extremely gratelul to the 
natives of England to reflect, that Lavater 
consideis them, in the aggregate, the 

most favoured upon the earth with re- 
spect to personal beauty : he aays, they 
have the shortest and best arched fore- 
heads, and that only upwards^ snd to* 
wards the eye-brows, sometimes gradu* 
ally declining, and in other casesare rcc- 
Uhuear, with tuU, medullary noses, fre- 
%iMndy jQmdt bnt very seldom pointed, 
and Hps equally large, well defined^ 
curved, and beautiful, with the acklltion 
of full round chins. Still greater perfec- 
tions are attributed to the eyes of English- 
men, which are ssid to possess the es> 
pression of manly steadiness, generosity, 
liberality, and frankness, to which the eye- 
brows greatly contribute. With com- 
plexions infimtely fairer tium those of the 
Germans, they have the advantage of es- 
caping" the numerous wrinkles found in 
the faces of the latter, and their general 
contour is noble and commanding. 

Judging from the ladies he hsd seen of 
our count ry, and from numerous portraits 
of others, Lavater was led to say, they ap- 
peared to him wholly composed of nerve 
and marrow, tall and slender in their 
formi^ gentle, and as distant from coarse* 
ness and harshness as earth from heaven. 
Uia own countrymen he found to have 
many characteristic varieties; those of 
Zurich are generally mesgre, and of the 
middle size, and either corpulent or very 
thin. 

To pursue this subject sometlung fur- 
ther, it will be found, that the people of 
Lapland, and parts of Tartary, are of 
very diminutive stature, and of extremely 
savage countenances, formed by flat faces, 
broad noses, high cheek bones, large 
roouthi^ thick fips^ peaked chin% and 
t!i«'ir eyes are of a yeflow brown, almost 
black, with the lids retiring towards the 
temples i nor ai*e the females of tliis dis- 
agreeable race more favoured by nature ; 
and each sex is distinguished by the gpross- 
e»t manners, and minds stupid beyond 
credibility } but of all the vaiieties of tlie 
human species^ the hihabitanls of the 
coast of New lloUand seem the most de- 
based and miserable ; those are tall and 
slender, and to add to the deformity of 
thick hps, lar^ e noses, and wide mouths, 
they are taught from their infimcy to keep 
their eyes nearly closed, to avoid the in* 
Sects which swarm amund them. 

i urnmg to the more favourable side of 
this picture of national physiognomy, we 
shall find the people of Cachemire, the 
Geoxgianf, tho CicsasaSans^ ahd Mingre« 
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imiis, erect, uohie, and formed for adnii- 
ntioi^ psiticalarly th« fenalei^ wboat 
ehannsof ftce and person are proverbial. 

There are too many local and physical 
causes tor this (Uffercnce in the extemid 
appearaaee of the inliabitaiits of the dif- 
ferent parts of the worikl, f i c numetilMNi 

and explanation in so confinccl n space as 
that to which we are limiicJ. Professor 
. Kant, of Konigsberg, in an essay on this 
■nbjeet, dhridet the humaii nee into fame 
principal classes, into which the interme- 
diatc gradations roay readily be resnlvci ; 
those are the Whites^ the Negroes, the 
Huns, (Monguk or Calmucs), and the 
Htndooi^ or people of Hiiuloatan. cir- 
cumstances purely cxti^iTinl may be tlic 
accidental, but ( vnnot be the original 
causes of what in assimilated or inhented ; 
n well couM ehanee proAiee e bed^ 
completely organized. •* Man," says flue 
Professor, "was undoubtedly intended to 
be the inhabitant of all cUmates and all 
soils. Hence the seeds of man^ internal 
propensities must be latent in htm, which 
shall remain inactive, or be put in motion 
according to his situation on the earth : 
so that in progressive generation, iic ishall 
appear as if bom for that particuhr soil 
in wliich he seems planted." 

In the opinion of this gentleman, the 
air and the sun arc the two causes which 
most poweffbOy inflaence the operations 
of propagation, and give a lasting devc- 
lopement of germ a!^d prnpr iisities, or In 
otlier words, tht abuve ;>owei's may be 
the origin of a new race. 

Food nay produce some slight rsria* 
Itions; those, however, must soon disap- 
pear after emigration, and it is evident, 
that whatever aHects the propagating 

{)ower8, does not act Q|>On the support of 
ife» but upon the original principle^ the 
very source of animal conformation and 
motion. It has been observed that man 
degenerates in stature and faculties the 
nearer be is situated to the frigid sone; 
this seems a necessary rongequencc of 
that situation, for this obvious reason; 
were men of the common stature in tiiose 
regions of extreme cold, the impelling 
power of the heart must be increased, to 
force the blood through the extremities, 
which would otherwise chill and become 
totally useless ; but as the Creator did 
not think it useful to adopt this mode of 
preserving l!ic limbs, they have been . 
shortened, for the purpose of confining 
the circulating fluid to the trunk, where 
the natural heat accumulating, the whole 
body has a greater ]>roportion of that 
comfortable sen^^ation than strangers feel 
when visiting those itpriheru countries. 



The propeuaity to Eatuess ob&ervabie 
ia the proniiMak parts flfth*«Niiiiteiiaiic« 

of the persons under consideration, ex- 
posed to the effects of cold, is accounted 
for by that very circumstance i and it ap- 
pears probible, liiat their high Ghe»* 
Dones, and soisll imperfect eyes, are so 
contrived, to preserve the lattcrfrom the 
picrriny- cflerti^ of the wind, and the of- 
tensive briiiiaiicy of tlie almost eternal 
snows. The Altbe Winkelinan attributes 
the enormous and disgusting lips of the 
Negroes to the heat of the climate they 
inhabit j others account for the blackness 
of ^s^ skin, by supposing the M^us 
of the ferruginous, or iron "particles, whicli 
have lately been discovered to exist in 
the blood of man, and which, by the eva- 
poration oi the pku»pUuric acidities^ of 
which sll Negroes sneO so strong* b^ag 
cast upon the retiform membrane, occa- 
sions the blackness which appears throng-Ii 
the cuticle, and tliis strong retention of 
the ferruginous particles secnis to he ne- 
eesssiy, in order to preveai the geaenl 
relaxation of the parts." 

Professor Camper concludes, from long 
and attentive observation, applied to the 
okulls of the inhabitants of many different 
nations, which he had dissected in nu- 
merous cases soon after <lcath, that it is 
extremely diihcult to draw any head ac- 
curately in profile, and to ddSne lAie fines 
of the countenance, and their angles with 
the horizon ; but he thinks he has been 
tlius led to the discovery of the maxi- 
mum and minimum of this angle. He 
commenced hia operations with the mon- 
key, and proceeded with \hc Negro and 
European; and, finally, he examined the 
profiles of tiie most valuable statues ot an- 
tiquity. WiOl respect to the breadth of 
the oheek-hoBes» he Ibund that the larg* 
est were amont^sf the Cnlmucs, and con- 
siderably smaller amongst the Asiatic 
Negroes. The Chinese, the natives of the 
Moluoca end other Astatic Islands, ap- 
peared to him to have broad cheeks and 
projecting jaw bones, particularly the un- 
der, which is very highland almost forms 
a right angle : am the contraiy, those of 
Europeans are eKtremdy obtuse, and of 
Negroes even more so. Succeeding thus 
far, the Professor acknowled^^es he was 
foiled in his attempts to discriminate the 
differences in the European nations ; nor 
was he more successful with the Jews, 
whose countenances arc possessed of ma- 
ny marked pccuharities ; and vet this gen- 
tleman ssserts, he never had been able to 
draw them with any tolerable accuracy ; 
and, in this particufauTf the Iti^an&ce was 
equally dilhcult. 
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■iking doe iSkmrncit Ibr fte thtm^ 
tions of toe Inai^ginBtion, th« Professor ei- 
ther had, or conceited he had, attitincfl 
the faculty of distinguishing the heads 
of Eng&sb, Scots, and Irish soldiers ; but 
hewas»cftp«ble of describing the inaite 
'.vhich announced their profession. More 
reliance may, however, be placed on his 
^lisertiou, that the upper and under jaws 
«f BoropciM ne \im hmtd than the 
breadth of the AbU, and that among the 
Afflatlcs they are much broader. 

The most unequivocal proofs ejdst of 
family physiognomy, or in other words, 
fmi\y resembfauiee. Btifibo, Boenet, 
Hallor, andinnny otliers, have endeavour- 
ed (0 uccoiint for this circumstance, but, as 
ouy be supposed, without the least pro>; 
tMUe MioeeaB; we ahftU thevefore pass 
this part of the subject in silence, as it 
mast be evident that we have no kind of 
data on which to argue, nor can the secret 
openiions of nature ever be penetitited 
which relate to the formation of man. 
Mnch of the g-eneral resemblance be- 
tween membera of a tjamily depend upon 
aamgeniality of sentiments and manners ; 
odiloni of thought gives a peouliar ex- 
pression to the featuei $ and as those are 
sufficiently strong' to explain to what 
cbaa they belong, to an indiflferent spec- 
Mar H 18 by no meant improbable that 
thqr anist st least in desigMrtiair e ftmily. 
Very intimate frteiKls are sometimes 
tiioiight to resemble each other, and a real 
or fancied resemblance oilen occurs be- 
tveea mm MOd wife ; when it ie coniideiw 
eil tbatiCOiiiieotions of the above deicfip- 
tions are very often formed bv persons 
who bad never previpualy seen each 
Qjfteititia impossible to doubt but that the 
ihiilvilgrof mind thus generated influen- 
ces the muscles, and disposing them into 
the same kind of expression, a muscular 
likeness occurs, which has no influence 
upon the boiie% aad 'wotild pnibeblr 
^ were the connection dissolwecC and 
^pardes examined after long separa- 
hon. Lavater indulged in many flights 
flf hncy, when treating on this part of the 
*Kiiee of physiognomy ; he e?en imagi- 
ned, that a person deeply enamoured of 
Mother, and thinking intensely on the 
fonn and position of the features, might 
^me % leeembhuice of the admired 
object, though mile* ef space intervened 
I'etween them ; and pursuing his mental 
^jtam he adds, that it is equally proba- 
wtRiadividuial, meditating revenge in 
Kcret, may compose his oountenance into 
A^llkeiess of him who was to be" its vic- 
The incorrectness of the latter fan- 

my be exposed by merely observing. 



that the person under the infltieDee of the 
paanon of reveng>e must bear in hl^ 

countenance the lines expresave of that 
restless aliection ; now as the object in- 
tended to be injured is unconscious of 
the aeeret machmstions against him, he 
may at the instant be engaged in some 
benevolent pursuit, or may feel some in- 
ternal joy, which mmilds his features into 
an expression Erectly opponte to that ef 
his adversary, who may. have ^eneraUy 
seen Inm thus; for revenge is often aim- 
ed by tlie wicked at the best of men ; 
consequently the countenuice of a fiend, 
grinning with malice, cannot at the sune 
time beam with a complacency arising • 
from a set of features entirely unruffled. 

Before we enter upon a description of 
the joBaekB, which, aceoidingf to Iiavater^ 
point out tile character of uie poasesaor* 
it nwy be proper to give one or two Ibp 
stances of the fallacy, 'and of the tmtl^ 
of the conclusioDS (hrawn from them* in 
order t|)at our readers may form their 

own conclusions, ns to tlie folly or propri- 
ety of entertaining^ a projiensily to form a 
judgment of mankind from the shapes of 
their nosesb eyes, foreheads, and cmna. 

M. SturtE declared to Lafater» tliat he 
" once happened to see a criminal con- 
demned to the wheel, who, with satanic 
wickedness, had murdered lus benefac- - 
tor, and who yet had the benevolent and 
open countenance of an angel of Cuido. 
It is not impossible, adds this gentleman, 
to discover tiie head of a Regmus among 
guilty criminals, or of a vestal an tlie 
house of correction." Lavater admits 
this assertion in its fullest extent, but his 
reasoning to reconcile it to his system is 
by no means conclusive. 

When we hear of any atrocious act, 
the natural abhorrence of vice and cnicl- 
ty implanted in us leads the imagination 
to form a portrait of the perpetrator, 
suited to the deformity of the mmd capa> 
ble of committing it ; without reflecting, 
that, had such an index existed in tlie 
countenance of the abhorred object, it is 
most probable, Ivs murderous and horri- 
ble exterior would have placed mankhid 
so far on their guard as to detect his in- 
tentions. Upon viewing the culprit, we 
are perhaps surprised to find that there 
is nothing particolai^y indicative of cruel- 
ty in the outlines of his fiK%» and we in- 
dustriously endeavour to force each into 
the immediate form of our pre-conceived 
portrait. This occasions us to read lurk- 
ing villainy in his eyes^ and convert the 
\^Tinkles of disease, or approaching age, 
into the form of a daemon ; and we de- 
part, exclaiming against the striking con- 
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tour of the miierible wretcli» when pef- 
hftp* many of our friends, ai^ even rela- 
tives, would suffer by a rnmparisoTi, and 
yet had led unilbrmiy innocent lives. On 
the other hand, it maat he adnuttcdy that 
^ce generally stamps her votaries with 
marks which may be known at a glance ; 
but this admission applies only to the con- 
firmed enemies of virtue, those whose 
hahito of living are so unifonnly vicious, 
that very little propriety ocean in their 
conduct. 

The following anecdote, related by La- 
▼siter, may senre as a partial ilhiittatioii 

of the assertion, that the features are af- 
fected by the turn of the mind ; or, per- 
haps, mure correctly speaking, the mus- 
cles of the face. An innocent, amiable 
end virtuous young lady, of high birth* 
wfio bad been educated in the retirement 
of tile country, happened one e^■cnMlp; to 
pass a mirror, immediately aiter having 
atteaded evening prayers, aiid with a can- 
dle in her hand was depositing a bibJe 
on a table, when she observ ed her image 
reflected in the glass: affected with a 
sense of humility, and of extreme modes- 
ty, ahe averted her eyes and retired. A 
sucrct'dini^ winter was passed in tbe 
amusemr'Tiis and dissipation of a city, 
where this lady liad the misfortune to 
foi^t all her previously devout pursuits; 
but returning to the country, she once 
more passed the glass and the bible, and 
saw her features reflected, now deprived 
of those Iksdnating graces wldch oeloi^ 
elone to the serene and happy state of 
mind she had lost. Alarmed at the 
change, she fled from tlie spot, and r* lir 
ing to a sofa, ejaculated sentences of pe- 
nitence, and formed resolutiona of future 
amendment. 

Lavater begnns his remarks on the hu- 
man face with the forehead. According 
to tlua observer, the general form, pro- 
portion, the arch, obhquity, and position 
of the skull r»r the forehead, denotes the 
degree of thought, the sensibility, the 
mental vigour, and the prupen^itics of 
man ; and at the same time the skin of 
this part of the head explains, by its hue, 
tension or wrinkles, the state of the mind 
at the moment of observation, and the 
passions which Influence it, the bones 
afibrding the internal quantity, and the 
covering the application of power: how- 
ever the latter may be affected, it is well 
known that the bones must remain unal- 
tered, and yet they regulate the wrin- 
Irlc^ by their variation of component 
(Vis ni. Wrinkles are produced by a cer- 
tain degree of flatness ; others arise from 



archil^, and thoee eoaiidered sepsrttely 

will give the form of the arch ; and vice 
verm Some foreheads arc furnished 
with wrinkles that are confined to hori- 
lontal, perpendicular, curved, and others 
confiised and mixed lines; those leaift 
perplexed when in action are usually ob- 
served in foreheads without angles. 

Lavater appears to have been the first 
who attended to the peculiar turns of the 
position and outline of the forehead, 
which he considered tlie most important 
part presented for the study of Uie ph)si- 
offnoinist. This he divides into three 
classes, and those he termed the perpen- 
dicular, tbe projecting, and the retreat- 
ing, each possessing a number of varia- 
tions ; the principal, however, are recti- 
linear, ** half-round, half rectilinear, flow- 
ing into each other; half round, half 
rccljiinear, interrupted t curve-lined, sim- 
ple; the curv e-lined double and tiipic." 

A long forehead depotes much cspad* 
ty of comprehension, and less activity : 
a compressed, short and firm forehead, 
more compression, stabiht^, and little 
volatility; severity andpertmacitybeioBg 
to the teetilinear ; ana the more curved 
than angular portends flexibility and ten- 
derness of character; tleficiency of un- 
dersLanding is disco verabie iii tiiose whose 
forehends are perpendicular Irom the 
hair to the eye-brows ; but the perfectly 
perpendicular, gently arched at the top, 
signifies that the possessor tiiinks cooli/ 
tnd profoundly. The projecting forehead 
initicatea stupidily and mental weaiknessi 
the retreating, exnctly the reverse; tf»e 
circular and prominent above, with 
straight lines below, and nearly perpen- 
dieuwr, shews senaibili^, sidour, and 
good understanding; the rectilinear, 
oblique forehcnd has the same properties ; 
arched foreheads are considered as fe- 
minine { an union of curved and strsight 
l^es, happily disposed, with a shnOar 
position of the forehead, gives the cha- 
racter of cousiinmiute wisdom. "Right. 
linci>, considered ix& such, and curves, 
considered as such, are relaxed, as power 
and weakness, obstinacy and flexibility, 
understanding and sensation.'* When 
the bones surrounding the eye project 
end «re sharp, the person thus ranned 
possesses s poweilul stimulus to exercise 
a strong mental energy, wliich is produc- 
tive of cxeellent and well digested 
plans, and yet tins dotii not seem fi pecu- 
liar mark of wisdom, ss many wise men 
have been known without it : those thus 
circumstanced have more firmness, when 
tlie forehead rests perpendicularly upon 
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kriwiital tsyeAnnmt, aad iicoHiderabl^ 

lounded towards the templet. . Perpen- 
dicular foreheads, which, however, pro- 
ject so as not to rest on the nose, and 
vhich are short, small, shine, and 
tre fuU of wfinklety give undoubted in* 
Jicationsof a weakness of the thinking 
faculties : peweverance and oppressive, 
violent activity, united with vigour and 
MuietSk beloni^ to the Ibrehetd con* 
|XMed of various confused protuberances} 
rod on the other hand, when the profile 
of this part of the head aifords two well 
proportioned arches, the lowest project- 
n^lf it is A certain sign of a good tempett* 
ment and a sound understanding. All 
jreat and excellent men have been found 
to bave their eye bones iirmly arched, 
>Bd wen defined: tad cireiiiiispcctunit 
folbwed by stability, atieodt iqiisre Ibre- 
heads, with spaciotis temples, and eye- 
booes of the above description ; when 
perpendicidar natural wrinkles appear, 
thef express power of mind end appUca^ 
tion; but horizontal, interrupted in the 
middle, or broken at the extremities, be- 
te^,m general, negligence, if not want of 

Deep indenting in the bonee of the tart- 

head, situated between the eye -brows, 
tnd extending- in a perpendicnlar direc- 
tion, mark the happy few who possess ge- 
seroua and noble minds, connected with 
excellence of understanding ; besides, a 
blue Tena frontalis, in the form of a Y, 
tituited in an arched smooth forehead, is 
<■ indieatton of simibff advantages. La- 
vater having given the above hints, dea- 
cnbestlie following characterigtics, whieb 
k asserts, give *' the indubitable sig-ns of 
IB excellent, a perfectly beautiful and 
ugnificant, intelligent, and noble fine- 
head." Sue!) must be one-third of the 
face in length, or that of the nose, and 
from the nose to the chin; the upper 
ptttanstbe oval* in the manner or the 
great men of England, or nearly square; 
the skin must be smooth, and wrinkled 
•aly when the mind is roused to just in- 
(wntion, or deeply immersed in thought, 
oa duzingthe panngrama of pain$ the 
'ipper part must recede, and the lower 
project ; the eye-bones must be horizon- 
a*Mi present a perfect curve upon be- 
BSobsnved from above : an intersecting 
^^ty should divide the forehead into 
mr distinct parts, but with that slight 
wect as to be only visible with a clear de- 
J^ading light; and all the outlines should 
be composed of such, that if the section 
Jonc-third only is observed, it would be 

Qficidt to decide whether they were dr- 



eular.or atiaightt to conclode this por- 
trait of a transcendent forehead, the skin 

must be more transparent, and of a finer 
tint, tiian the remainder of the face. — 
Should an infant, a relative or fncud, 
who possesses a fiwehead resembling the 
above description, seriously err, the gt>od 
enthusiast entreats, that the corrector 
may not despair of success, as in all hu- 
man probability the Utent seeds of virtue 
may be roused into growth by perseve- 
rance, and finally produce the desired 
fruit. 

The eyes of mankind arc composed of 
various shades of colour, the most com- 
mon of which are grey mixed with white, 
g^ey tinged with blue, and shades q^" 
green, orange, and yellow. According 
to Buffon, the orange and bhie are most 
predominant and those colours often 
meet in the same eye ; tliose generally 
supposed to be black are not really so, and 
mav be found on attentive examination, 
and with a proper disposition of the lights 
to consist of yellow, a deep orange, or 
brown, which, being violently opposed to 
the clear white of the bail, assumes a 
darkness mittalLen for black. The same 
naturafist observes, that sbadea of yel- 
low, orange, blue, and grey, nre visible 
in tlie same eye, and when bliu , vwn of 
the lightest tint, appeal's, it is nivariably 
the predominant colour, and may be found • 
in rays dispersed throughout the iris : the 
orange is differently disposed, at a tri- 
fling distance from the pupil, is in flakes, 
and round; but the blue so <ar overpowv 
era it, that the eye assumes the appear- 
ance of being wholly of th;it colour. I'he 
fire and vivacity emitted by the eye can- 
not be so powerful in those of the lighter 
tints ; it is therefore in the dark ones 
alone that we look for the emotions of 
the soul ; quiet and mildness, and a cer- 
tain degree of archness, are the charac- 
teristics of the blue. Some eyes are re* 
markable for the absence of colour; the 
iris is faintly shaded with blue or grey, 
and the tints of orang-e are so light that 
they are haidly observable : m eyes thus 
constituted, the black of the pupil ap- 
pears too conspicuous^ and it may be satd 
that portion is nlone visible at a Httle dis- 
tance, which circumstance gives the per- 
son a ghastly and spiritless appearance. 

There are eyes whose iris may be said 
to be almost green ; but these are very 
uncommon. It wouli] rrquirc the pen of 
an inspired writer to describe tlie aston- 
ishing variety of expression of which the 
eyes are capable : being tttuated near the 
supposed seatof the soul^ every sensa- 
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tion of thit inviiibleiBlrHippetfttoiwIi 

in fol] vigour from t&ofo mtdUgent or- 
gans : nil the pa<;sion8 may be seen in 
them : we shrink from their imlications of 
anger, we find plt:asure with all her train 
of joys dancing in thenif we fed their force 
in love, and melt Into tears Mpon obsen ing- 
them suffused w ith the moisture of grtci ; 
in short ihcir language is far more power- 
fill tlum that of the tongue. The triMi- 
tions are so rapid in theexpreasion of the 
eyes, that it rcquireiTery close and atten- 
tive examination to catch and describe 
the emotions of the mind visible in them ; 
admitting this fact, it will appear|tli«t the 
ph) siog'nomist is liable to numerous nnc! 
^^egioas errors in drawing his coiu lu- 
sion of propensities from them. Paracel- 
sus, a man of stron|^ genius, and, like Jjtf 
Tater, misguided in many instances by 
enthtisiaara, and a kind of superstition 
allied to the study of this art or science, 
pronounced tliat those eyes generally 
termed blaek frequently denoted heahln 
firmness, courag'e and honour; but the 
grey, deceit and instability. Thus far pro- 
babiUty at least accompanies his remarks. 
It is, however, impossible to subscribe to 
his assertion, that short-sighted persons 
are deceitful and rinfty, or that those 
who squint have similar propensities to 
evil, as it is evident both the peculiarities 
alluded to are tlie consequences of inju- 
ry, and are never fovmd in people whose 
organs of vision are perfect : indeed, m:i- 
ny instances might be cited of the actual 
and known causes of squinting snd near 
sight, which frequently occur in adults 
from extreme anxiety and disease. 

Small eyes, situated deep in the sock- 
ets, are said, by Paracelsus, to indicate 
active mckedness, with a mind calculat- 
ed to oppose with vigour, and suffer with 
perseverance; and their opposites, or 
very large prominent eyes, he conceived, 
explained the avaricious, covetous pro- 
pensities of their possessor ; those in con- 
stant motion denote fear and care ; wint- 
in^ is tlte mark of foresight, of an amo- 
rous dispobiUoii, and quickness in pro- 
jecting; and the cjeiearAil of looking 
directly forwardfdeddes upon Imhtte mo- 
desty. 

Lavatcr thought blue eyes, in genera], 
signified effeminacy and weakness, and 

yet he acknowledged lhat many eminott 

mon have had blue eves ; still he was eon- 
VI need that stren^Hh and maniiood more 
particuiarly belong to the brown : in op- 
position to this opimon, the Chinese* who 
are known to be an imbecile people, 
rarely have blue eyes s these contiadic- 



tioav it must be confessed, weaken th« 
rofiaace we are inclined to place on ap- 
pearances during the quiescent state of 
the eyes, and the indications of their co^ 
lour. Men intemperate in an^er, and 
easily irritated, may be found with eyeo 
of all the usual colours; when they in- 
cline to green, ardonr, spirit,%and cou- 
rage, are constant attendants. People of 
a phlegnwtio habit, but who may be rous- 
ed to activity, have clear blue eyes, 
which never belong to those inclined to 
melancholy, and they rarely belong to the 
choleric. Benevolence, tenderness, ti- 
midity, and weakness, are exhibited by* 
the perfectly senil circular arch formed 
by the under part of the upper eye-lid : 

Eersons of acute and solid understandings 
vre a g enero u s open eye, composing a 
long and acute angle with the nose ; tmA 
when the eye-lid forms a horizontal line 
over the pupil, it is a strong indication 
that he who possesses it is subtle, able, 
and penetrating. Widely opening lidl^ 
shewing the white of the ball under the 
other colours, may be observed in the 
phlegmatic and timid, as well as in the 
courageous and nsh; but upon compar- 
ing these marks in the different charac- 
ters ?iist mentioned, a very perceptible 
ditlerence is discovered in the character- 
istics of the eves ; the latter are less ob- 
fique> better shaped, and more firm. 

The eye-brows are essential in the ex- 
pression of the eyefi ; in anger they are 
brought down and contracted; in all plea- 
sant sensattom^ and in astonidimentythe^ 
■ssume a fine arch ; in youth they are na- 
tu rally and regularly arched : the hori- 
zontal and rectihnear eye-brow belongs 
to the masculine bias of the soul; and 
the above destgnadoos combined, diew 
stren^li of understan^ng, united with 
feminine kindness • those that nre de- 
ranged in their appearance, and the hairs 
growing in various direetiotn, demon- 
strate a wild and perplexed state of mind ; 
but if the hair i?5 fine and soft, they signi- 
fv Cfpntlc r^rdour. The compressed firm 
eyc-bruvv , iurmed oi parallel hairs, is a 
certain proof of profound wisdom, true 
perception, and a manly firm habit of 
thought. There are eye-brows which 
meet across the nose ; this circumstance 
gives 'the person an air of ferocioos 
gloom, which is admired by the AtsJm^ 
btit the ancients versed in phyRing-nomy, 
conceived such to be characteristic of 
cunning: Jiavater, on the contrary, ob- 
••erve% that he had discovered them on 
the most worthy and open countenances, 
admitdqg at tho same time that they may 
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denote a beaii. ill at ease. Those who 
lUik pTClba]idljr> and Uioee equally pro- 
dent and firm in their condnel^ iw?cr 
hive high and weak eye-brows ; in some 
seasure equally dividing the forehead, 
tkef rather betray debility and apathy ; 
Sid though men o( an oppotrite character 
mivbe found with them, they invariably 
s^iiifya diminution of the powers of the 
mind. Thick angular eye-brows, inter- 
rapted in their lengths, signify spirit and 
KtiTity; and when they appioeidi 
efcsclDsely, the more firm, vigorous, and 
decided, is the chai^cter; tJie reverse 
Aevs a volatile and less enterprising 
dfapnition ; when the extremei ere re- 
mote from each other, the sensations of 
the posiessof are suddrn nud violent. 
White eye-brows are demonstrative of 
^mktmt in the mne degree thet the 
diit<brown are of fimmees. 

The g-ood I. avater considered the nose 
utile abutmeut, or buttress, of the fore- 
head, the scat of the brain, without which 
thevhale fine would present a misera^ 
blc appearance . indeed an ug"ly or dhix- 
^eeable set of features is never accom- 
panied by a handsome nose : but there 
ut IhoHsiiidt of fine end expreaalTe eyea, 
where a perfectly formed nose is want- 
ing; he describes tJiis ])ortinn of the face 
arequirmg the toliowing peculiarities: 
*Iti length should equal the length of the 
forehead ; at the top should be a gentle 
indenting; viewed in front, the back 
should be broad, and nearly pandlel, yet 
>^ve the centre soroetliing broader; the 
bottom, or end of the aoae, nmat be nei- 
ther hard nor fieahy, and its under out- 
Bne must be remarkably definite, well 
delineated, neither pointed nor very 
Waad; tile sides, seen in front, must be 
voDddined, and the descending nostrila 
^nt!y shortened ; viewed in profile, the 
bottymof t!ie nose should not have more 
than oae-third of its length i the nostrils 
^Ime nmat be pointed ImIow, round, and 
Hsre tn genenu a gentle oinre, and be 
divided into equal parts by the profile of 
tlie opper hp ; the side, or arch of the 
Moe, must be a kind of oval ; above, it 
Miteloae well with the arch of the eye- 
^c^^p, nnd near the eye mast be at least 
iulf an inch in breauth. Such a nose is 
of more worth than a kingdom." Nura- 
^ of great and eieetlent men have 
nonriahed in all agea of the world, whose 
■wass would suffer essentially by a com- 
P*B«on with Lavater's description of a 
Bile, more valuable to the possessor than 
'^onave empire ; indeed, he is compel- 
'^toaicknowledge this indisputable met. 



and observes that he has seen persons en- 
dowed with purity of wind, noble in 
thdr concepoona^ and capable of, ex- 
ertion, whose noses were small, and the 
arches of their profiles inverted ; and yet, 
true to his first principles, he discovered, 
or imaged he discovered, their worth 
to consist chiefly in the cleg-ant efiusiona 
of their imaginations, th^ ir Iraming", or 
fortitude in suticring, and this is accom- 
panied with a proviso^ that the renudnder 
of their Ibna nmsl be correctly organiz- 
ed. 

Noses arched near the forehead be- 
long to those who possess the energy to 
oommand, are capable of rufing, acting, 

overcoming, and destroying'; other%rec- 
tiliiif ui-, are the medium between the ex- 
tremes above noticed, and are appropri- 
ated by nature to persons whoaet and suf- 
fer with equal power and patience. So- 
crates,l,airasse, and Boerhaave.werc great 
men, and had ill-shaped noses, and were 
distinguished for meekness and gentle- 
ness. Were it possible to attribute a ge- 
neral prevalence of disposition to a gene- 
ra! form of the nose, individuals of every 
nation would be found to resemble the 
Tartan^ who have fiat indented noaea^ the 
Negroes, who have broad, and the Jews, 
who have high arched noses, in their pro- 
pensities; audit must follow, that what- 
ever qualities tlie physiognomic L may ap- 
ply to those individuals, most also belong 
to the whole people whose noses bear a 
reseiTihlaTvce to them : were this particu- 
lar accurately eiuuiuncd into, it would 
tend, in a great measure, to confirm the 
conectness or incorrectness of the sci- 
ence, as it b;tH hitherto been practised. 

The admirers of this study attribute 
great powers to the mcnith, in expressing 
the emotions of tlie mind ; and Lavater 
expatiates on it with enthusiastic fcrvcHir 
indeed : " Whoever," he exclaims, «* in- 
ternally feels the worth of this member, 
so different Irom every. other member, 
so inseparable, so not to be defined, so 
simple, yet so various ; whoever, I say, 
knows and feels this worth, will speak and 
act with divine wisdom." He then pro- 
ceeds to call it ^the chief seat of wisdom 
and folly, power and debility, virtue and 
vice, beauty and deformity, of the human 
mind ; the seat of all love, all hatred, all 
sincerity, all falsehood, aU himulity, all 
pride, all dissimulation, and all truth.** 
Granting- tlie benevolent pastor full as- 
sent to these observations on the mouth, 
it becomes the indispensable duty of 
all men to notice the pl^ognomy, or 
Indications of that organ ; in making those 
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observations, it will be necessary to exa- 
mine tlie lips separately, and to aacertatfi 
ivhen they are clocea, durinf^ the mo- 
ments of peifccttranqnillity, whether that 
operation is performed without a forcible 
exertion of the muscles, particularly tiie 
middle of the upper and under lipi^ the 
bottom of the middle line at eacn end : 
and finally, the extending of the middle 
line on both sides. 

The chmrACter of the man ie pfoclaim- 
ed in the- lips ; the more firm the lttter» 
the more fixed the former the weak and 
irresolute man has weak lips, with rapi- 
dity lu their motion. The vicious, cring- 
ing, mean. Mid bad countenance ia never 
formed with lips well defined, large, and 
justly proportioned to the other parts of 
the iace, and the line of wiucU is equaiiv 
aerpentine on each aide; such, though 
they may denote a tendency to seosuali- 
tv, belong" exclusively tO'a character de- 
nerving of admiration in most relations of 
life. 

A mouth, the lips of which arc so thin 
as to present, at first view, little more 
♦ han a line, is said to indicate apathy and 
tiuiet, but industrious when, roused. When 
thia description of mouth ia raiaed at the 
extremities, vanity or vain prctenaona^ 
afTeetfition, and probably debberate ma- 
lice, distinguish thoae so formed. The 
opposite of this kind of lips, aweUed into 
conaiderable aizc, is a mark of indolence 
and sensuality. The " cut through, sharp 
<lrawn lip," as Lavaler terms some, has 
to contend witli avarice and anxiety. 
Ijipa doled accurately, without exertion, 
and handsome i n tlieir outline, belong to 
the exercise of discretion and firmness, 
j^ips with the latter advantage, and the 
upper projecting, are generally appro- 
priated to the virtuous and benevolent, 
though there are, without douf-t, num- 
berless persons of excencTit churactera 
whose under lips project, but in Lava- 
tor'a oninlon, the last peculiarity implies 
a weu meaning man, whose goodness 
consists rather ot cold fidcli^^y than ardent 
friendslup. The under lip, iioUowed in 
the' middle, denotea a Iknciftd character. 
Let the moment be remarked; when the 
conceit of the joctilar man descends to 
the lip, and it will be seen to be a httle 
hollow in the middle. 

The mouth remumng naturally closed, 
invariably sig'nifies fortitude and courage. 
"When the latter quality is in operation, 
the mouth closes insensibly : the natu- 
turally open mouth makes a disposition to 
complain; the closed, on the contrary, 
designates encUirancc. " Though phy- 
siognomists,'* adds Lavater, '*bave as yet 



but little noticed, yet mueh nuglitbesiid 
concerning the hps improper, or the 
fleshy oovering of the upper teeAi an 

wliich anatomists have not, to my know- 
leiig-e, yet bestowed any name, and which 
may be called the curtain, or pallium, 
extending fimm the beginning of the 
nose to the red upper lip proper. If the 
upper lip improper he long-, the proper 
is always short ; if it be short and hoUow, 
the proper will be latfe and cufvedi 
another certain demonatiation of the 
conformitv of the human countensnce. 
Hollow upper Hps are much less conit 
mon than fiat and perpendicidar ; die 
character they denote ia equaUy imcoih 
mon." 

The ancients, who studied tlie pliy- 
sic^omy of man, supposed that dimuiu- 
tive abort teeth, betrayed the weaknen 
of those who poaaesaed them : more mo- 
dern observers contradict tliis supposi- 
tion, and declare that men of imcomnion 
strength have such, but they are rarely <tf 
that pure white, ao necessary to prMcne 
the general beauty of the countenance. 
Teeth of unusual length, and narrow, 
are signs of weakness and cowardice, 
thoae juatly proportioned to esch other, 
white and tranaparait, which appear im* 
mediately upon opening of the mouth, 
though not projecting, and entirely ex* 
posed to view from the insertion in the 
gums to the opposite extremities, are sel- 
dom to be met with in the jaws of per- 
sons who possess unamiable propensiuesj 
when teeth of a di ti c rent description are 
discovered belonging to amiable sod 
worthy charactexa, inquiry will generally 
satisfy the physiognomist that his conclu- 
sions on tins head were just, and that the 
blackness and derangement were ocea- 
aioned by diseaae. 

in one way the obaerver and admirer of 
this art rrmnot possibly be mistaken; for 
he that neglects his teeth, sufienngtheiii 
to decay through contempt of public opi- 
nion and indofence, may be ssfely pro- 
nounced an unhappy character, wita 
many evil propenatties. 

The cliin alone remain^; to he noticed 
in this slight survey of the human face, as 
connected with the internal operations 
of the soiUormind. The projecting chin 
is said to mark something decided, anrt 
the receding the reverse ; and it has been 
asserted, that tlie presence or absence of 
strength is frequently demonstrated by 
the form of this part of the countenance ; 
it has also been rcmnrked, that «ndden 
indent-ngs in the midst of the chin arc 
peculiar to men of excellent cool under- 
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iiifidings, unless attended by marks of a 
cntiary tendeney. When the chin Is 
Minted, those so fonned arc supposed to 
at penetrating" and cunning', thouprh it 
iecms there are people with pointed 
•ttow who aie different at least in the lat- 
ter partieiibr; and here again the chin 
offers a certM^ criterion for the physiog- 
nomist, who msy securely pronounce .1 
krg^ fat double chin an appendage of 
gluttony. *' Flatness of chin speaks the 
€olil and dry ; smallness, fear; and. round- 
ness, with a dimple, benevolence." 

After all, it will be admitted, that this 
aaenee, if such it can fairly be denomi- 
Mte4 must be precarious^ and, in some 
respects, delusive. It cannot, however, 
be d(Hibted, that thr re is an apparent 
correspondence between the face and the 
Blind; the filatures and lineaments of the 
one are directed by the motions and af- 
fections of the other; tlicre is, perhaps, 
CTcn a peculiar arran^'-r meiit of the mem- 
of the face, and u peculiar tlisposi- 
tioo of the countenance, to each jparticu- 
lar affection of the mind. Some, indeed, 
have asserted, that the lanj^age of the 
^ace is as copious, and as distinct and in- 
telEgible, as that of the tongue : to this, 
Wever, we must beg leave to object; 
it may be as sincere, but certainly not so 
intelli^ble. The face lias been said to 

the part of a dial-plate, and the wheels 
and springs within the machine actuating 
its muscles, shew what is next to he ex- 
pected from the striking- part. Hut if, by 
repeated acts, or the frequent entcrtain- 

of a &vouritc passion or vice, tiic lace 
« often put into that posture which at- 
tends such acts, it may, in some measure, 
become fixed, and almost unalterable, in 
ittat posture, uidess some present object 
^MUttt it therefrom, or some dissimulation 
wit; and hetice it has been assumed 
^at much accuracy would enable one to 
jjistin^uish, not only habits and tempers, 
but also pi-ofessions. 

We have asserted that all men are in- 
""fcurtilily physiognomists, but the im- 
pression made by the first sight of a 
person IS generally too sliglit tu leave an 
injurious bias upon the mind of the ob- 
^er: audit » fortunate for inan that 
^lils is the case, otherwise prejudices 
w<«ild be generated which might set half 
jje world at variance witli the re main - 
We have thought it necessary to 
^^^n the nature of the science under 
•consideration, but \ve by no means re- 
^mend its study, n<? nothing can be 
jJiTc dangerous to the existing harmony 
« •ociety ; besides, every person is not 



prepared for this pursuit, which requires 
a sound judgment, a good education, a 
peiieet knowledge of what human fea- 
tures ftrc in their pristine shape, and of 
tlie numerous causes which occasion their 
derangement. For instance, it is very 
evident Uiat a peevish habit|^ and a .me- 
lancholy countenance, may be produced 
by a series of misfortunes; besides, the 
writer of this article has had an opportu- 
nity of observing two persons, who have 
been the victims of excessive atixietjr, 
wlfose fiices Tinv, possess a character to- 
tally foi-ci^^n thai w hich thev posscbseda 
few years past, one a iiandsome man with 
perfectly regular featuK8,passingthrough 
the streets under tl^e influence of deep 
thought and perplexity, suddenly per- 
ceived that every object changed its 
place ; in ^ort, the eyes were turned in- 
wards towards the nose, in which pori* 
tion they remain, and he will squint, as 
the term is, to the bst moment of his 
life: a physiognomist, a straiiger to this 
fact, must conceive a very dinerent cba* 
meter of the man from the truth: the 
other person, dtiring the same species 
of mental perturbation, ex])ericr.red n 
slight paralytic affection, and fruoi that 
moment the right comer of his mouth hat 
been drawn downwards, producing an 
appearance of immoderate grief, even 
when the rest of his features are enliven- 
ed with pleasure. <*No one," says La- 
vater, whose person is not well-formed, 
can become a good physiognomis?. 'rhri:5c> 
painters were the best, whose pci'sons 
were the handsomest. Reubens, Van- 
dyke, and Raphael, possessing three gra- 
dations of beauty, possessed three grada- 
tions of the genhis of painting. The 
physiognomists of the greatest 8\ mmetry 
are the best. As the most virtuous can 
best determine on virtue, so can the most 
handsome countenances on the goodness, 
beauty, and noble traits of tlic human 
countenance, and consequently on its de- 
fects and ignoble properties. The scar- ' 
city of human beauty is the reason wliy 
physiognomy is so much desired, and finds 
so many opponents. No petson, there- 
fore, ought to enter the sanctuary of phy- 
siognomy, who has a debased mtnd, an 
ill-formed forehead, a blinking eve, or a 
distorted mouth. " fhe light of the body 
is the eye; if tlierefore thine eye be sin- 
gle, thy whole body shall be fuH of light! 
but if thine eye be ( vi., thy whole body 
shall be full of darknes-i : i." th rcfore that 
light that is in thee be darJuieSK, how 
great is that darkness !* '* 
PHYSIOLOGY acofoding to U» de» 
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rivttion of the terra, a digcourse on natu- 
ral bodies: but it formerly denoted only 
an intenuil reasoning', which terminates in 
speculation, or abstract contemplation of 
its object; namely, natural appearancesi, 
their causes, &c : but the us lal accepta- 
tion of the word is very ditt'erent lu the 

S resent state of science, as we shall see 
y the following article. 
PursioMsr is the science which treats ' 
of the powers that actuate the compo- 
jient parts of living animal bodies, and of 
the functions wliich those bodies execute. 
It pre^pposes, therefore, a knowledge 
of the structure of the body, which is the 
object of anatomy; the lattrr may be 
called the science of organization, while 
physiolo]^y is the science of Kfe. The 
two subjects are so closely conne<^ed, 
that they wonld be most advantageously 
considered in connectitm with each other. 
Hence the reader Will find many phvsio- 
]o|^ical considerations under the articles 
AwATOMT and Comfaratiyr Anat«»mt, 
which indeed he should pcnisc as an in- 
troduction to the present article.. 

Oaural Fiem 9/.the Functiont txerdted 
the animal Boify, 

The term life denotes one of those ge- 
neral and obscure notions produced in 

our minds by certain series of phenome- 
na, which we have observed to succeed 
each other in a constant order, and to be 
connectfd together by mutual relations. 
Being ignorant of the bond of union 
vhicli connects these, althoug-h \vc are 
convinced of its existence, wi have de- 
signated the asymblage of phenomena 
by a name which is of^en regarded as the 
sign of a peculiar principle; althougji it 
should indicate nothing: more fhan the 
collection of appeai*ances, which have 
given rise to its formation. Thus, as our 
own bodies, and several others, wliich 
resemble them more or less strongly in 
form and structure, appear to resist for a 
certain time the laws which govern in- 
animate matter, and even to act on sur- 
founding objects in a manner quite con- 
trary to these laws, we employ the ex- 
pressions of life and vita! pf»wer to de- 
signate' these at least apparent exceptions 
to general rules. Our only method of 
fixing the meaning of these words is, to 
determine exactly in what these excep- 
tions consist. With this object, let us 
consider the bodteS'alhjded to in their 
active and passive relations to the rest of 
•nature, I^et tis contemplate, for instance, 
the body of H femalr^ Iti *hc vii^jrur of 
youth and beauty : liioi>e rounded and 



volaptuoua forms $ those graceful and 

easy motions; those clu-eks glowing with 
the roses of ple'asure ; those ryes spark- 
ling witli the inspirations of genius, or 
fired by the Warmth of love; that physi-, 
ognomy enlivened by the sallies of wit, 
or animated b\ the fire of the passions; 
all untte to form » truly enchanting ob- 
ject. A nngle moment is sufficient to 
destroy this pleasing illuai'^n: nensation 
and motion often cease on a sudden, with- 
out any. apparent pre-e\is mg- cause i tlic 
muscles, losing their plumpness, shrink, 
and expose the angular projections of the 
bones; the histrc of tlie eyes is gone, the 
cheeks and lips grow livid. These are 
only the prelude to still more unpleasant 
changes: the flesh tuma suocewively to 
blue, green, and black; it imbibes the 
moistitre of tlie atmosphere, and, while 
one part is evaporated in pestilential ciim- 
nations, the other melts into a putrid 
sAnies, which also is speedily dissipated. 
In short, after a fe\^ da>», nothing" re- 
mains but a few enrtliy or saline princi- 
ples i the other elements having beea 
dispersed in the air or waters, to form 
new combinations. 

This si piiratirin is tlu? natural effect of 
the action of air, mntstuve, nnA heat, that 
is, <»f ail tJic surrounding external agents, 
on the dead bodv ; and it arises from the 
elective ai tractions Mkhich these agents 
possess for the materials of the body. 
Yet it was equally siirrounded by them 
during life : their affinities for its com- 
ponent parts were the same: ond the 
latter wo\dd have yielded in the same 
manner, if they Inui not been Iieltl to- 
gether by a superior power, the influence 
of which continues to operate until the 
.moment of death. 

This resistance, then, of thelawswhich 
act on dead njutter, is one of the particu- 
lar ideas entering into the general notion 
^life, which seems, in a more especial 
manner, to constitute its essence; tor 
without it life cannot be conceived to 
exist, and it continues uninterruptedly 
until the moment of death. 

Almost endless disputes have arisen 
among- physiologists concerning the essen- 
tial nature of this vital principle, \ itahty 
is one of those attributes, which can be 
more easily tliscerned and rect^i*^ 
when present in any object, than 
rately d( fined. Definition indeed would 
be more likely to confiise than to illustrate 
it. It is manifested most incontestiWy 
by certun effects, referable to peculiar 
powers, which are justly called hvmsr or 
vital, because the actions of the livmg 
body are so fw depending on tiiese pow- 
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crs, that they can, by no means, be ex- 
pl;iint tl by tht physical, mechanical, or 
chenucul qualities of matter. Yet the 
opemtkiti of the latter can be clearly dis- 
cerned in maitv mstancea in the animal 
econoiiiy ; tfuis tin- humours of the eye 
vanotislv afii ct Uie raysof lig"li?, accorfiing' 
tu t.icir figure and density : and ihc nic- 
dianical elastidty of the epifclottis, and 
the chemical affinitiea exercised in respi- 
ration, arc further examples to the same 
ettect. \ et the energy and power of 
the vital force is most clearly evinced in 
resisting^ snd overcoming', as we have 
already stated, the common laws of mat- 
ter. Stahl and his followers were so 
struck witli the circumstance of hving 
bodies resistinfl^ those affinities, which 
proiluce putrenctlon in dead animal mat- 
ter, that they made life itself to consist in 
this antiseptic proprrty. i'hv ctlfbi ai cd 
experiment of iiorelii,in vvliicii a uiubcie, 
deprived of life* was immediately torn 
by a weig-ht which It c ould lift easily du- 
ring life, shows how the laws of gravity 
are overcome. I'his v ital power, in the 
explanation and illastration of which all 
pbynology is opnoemed, is so apparent in 
•very living process, tliat it has been ob- 
served by the physiologists of every 
age, although designated by very various 
appellations, and defined in very difTerent 
ways» Ca&dum innatiun, archaeus, spiiitus 
vitalis, principium senttens, &c. are 
among its numerous appellations. Let it 
be remembered, that neittui.'r these, nor 
the phrases of vital principle, kc. express 
an> being" existing by itself, und inde- 
pt Tvii. ntly of the actions by wi.icli it is 
manifested ; they are oni^- to be consider- 
ed as denoting the assemblsge of powers 
that animate living bodies^ and distinguish 
them froMi inert matter. Some writers, 
reahzing the off sprifig of a mere abstrac- 
tion, have talked of the living principle 
as something distinct from- the body, to 
which they have ascribed powers of sec- 
mg^ Rn<{ feeling, and even of acting witli 
design. 

A more dose inspection of any living 
body will speedily convince us, that this 

force, wfiicu iiolds together its compo- 
rt n! parts in spite of th- external pou- 
ers, which tend to separate theiu, doeb 
■ot confine its influence to this passive 
icsiilt, but that its operation extends even 
be} ' •A'\ the linjits of the living body itself. 
It seems, at least, that this power (h^es 
not dificr from that by- which new parti- 
iieaertfe attracted, and interposed between 
lAie old constituent ingreibents of the 
body; the latter efiect seemii to In < x- 
crtedjts constantly as the power by wiucii 



the materials of the body are held to- 

gather. For, HesiHes the afisorption of 
alimentary matter from the intestines, und 
its entrance into the circulating fluid, 
carrying it to all parts, which processes 
experience no interruption, but are con- 
tinued from one n,( :>1 to another, there 
is another kind of absorption constantly 
going on from the surface of the body* 
and a third which takes pUce by meant 
of respiration. The two latter alonr cxist 
in such living bodies as liave not the func- 
tion of digestion, viz. in plants. Now, 
.since living bodies do not grow indefi- 
nitely, but have certain limits assigned by 
nature to their size, they must lose, on 
one side at least, a large part of what 
they receive on the ouiert and,jnfiict 
attentive observation shows us, that per* 
spiration, and several other processes, 
are constantly destroying parts of their 
substance. 

Hence* the idea which we formed at 
first of the principal phenomenon of life 
nuist be considerably modified. Instead* 
of a constant union of tlie composing par- 
ticles, we observe them in a state of con* 
tinual circulation from without inwards^ 
and from within outwards. Thus, a living 
body is a structure into which dead par- 
ticles are huecessiveiy brought, for the 
purpose of combining together in various 
ways, occupying, places and exercising 
othces determined by the nature of the 
combinations into which they enter, and 
departing, after a certain period, to be 
brought under the action of those laws 
wlilth regulate inanimate matter. We 
nuisi observe, however, that th*- propor- 
tion ot particles, entering into or quitting 
the system, varies according to the age 
and health of the individual, and that the 
velocity of the general motion diff ers ac- 
cording to the diii'ereiit states of each 
hving body. * 

It appears, too, that life is arrested by 
causes similar to those which inierrupt 
other known kinds of motion; and that 
the induration of fibres, and obsti'uctioa 
of vessele, would render death an inevita* 
ble consequence of life, as rest neceasa* 
rily follows all movements which are not 
performed in vacuo, even if the ht)ur of 
us approach were not hastened by a Uiul- 
titude of extraneous causes. 

I'his general and common motion of all 
parts ci nstitutes t!ie very essence of life, 
insomui h that parts scpai'ated from a 
living body immediately die, because they 
have no power of motion within them- 
selvts, and onl\ pkriicipate in inv general 
n;oti«n proitiiCL(l by the asiienibla^;e. 
'1 lius, th« pecuhai- mode of eiwencc 
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any part of a living body arises from the 
whole ; wliUe, ia Head matter, each par- 
ticle has it witliin itself. 

When this n.ilure of life was once 
dearly recognised by the most constant 
of its effectl» physiologists naturally at- 
tempted to di:covcr tts ori^-in, and the 
mode of its comuumicalion to bodies 
which it animates. They looked at them 
in their earliest state, approaching as 
nearly as possible to the instant of uieir 
formation ; but they could only discover 
tliem completely formed, and already 
possessing that circulatory motion, of 
whieh they were investigating* the first 
cause. However delicate the parts of a 
fottus, or a vcg'etabie, in the first moments 
that we can perceive them, they still pos- 
sess Ufe, and have within themselves the 
g'erni of all the phenomena which this life 
will devclope in the sequel. I'hcse ob- 
servations, Inivm;^'" been repeated in every 
class of hving bodies, have led to the 
^enersl conclusion, that there is none 
which h;is not formerly constituted part 
of a hotly Uke itself, from which it has 
been detached ; all have participated of 
the lifi. of another body, before the vital 
motions were carried on independently 
in till i.isclves ; and it is, indeed, through 
the means of the vital powers, inherent 
in the bodies of wliicJi they fornied part, 
that they have been so far developed as to 
become susceptible of an isolated life. 
For altliOMg'h copulation is nrccss'arv in 
the act of reproduction in several species, 
it is by no means an essential circum- 
stance, and does not, therefore, change 
the nature of generation. In reality, then, 
the peculiar powers (>f living" bo;!ics have 
tJieir origin in those of the parents i this 
is the source of the vital impulse, and, 
consequently, it follows, that life is only 
produced from life, and that no other ex- 
ists, except what has been transmitted 
from living bodies to living bodies, in an 
uninterrupted succession. 

Since we cannot go back to the fiv::>t 
origin of living bodies, our only resource 

in investigating the true nature of the 
powers which animate them, consists in 
examining their structure, and tracing ilie 
union of Uieir elements. Our knowledge 
of these points is too imperfect for us to 
draw all the necessary inferences. 'I'jie 
minute brand i(s oi vessels and ncrve'^, 
and the intimate structure of the orgaitij 
in genera], elude our imperfect means of 
research : our analysis of fluids is also 
very incomplete, and there are probably 
several of which we have no means at all 
^subjecting to examination. Yet, though 



our knowledg-e of organization be not 
sufficient to enable us to explain all the 
facts presented to our observation by 
living bodieSt we ma^, by means of it, re- 
cognise them, even in an inactive state, 
and trace their remains after ('< a*h. No 
inanimate matter has that hbrous and 
cellular texture, nor that multiplicity of 
volatile elements which form the charac- 
ters of living bodies, whether alive or 
dead. Thus, while inorganic solids are 
only composed of many-sided particles, 
attracting each other by their sur&ccs, 
* and receding only for the purpose of se* 
parating; while they arc resolved into a 
very limited number of elementary' sub- 
stances, and are formed merely by the 
combination of the^e elements, and the 
Aggregation of these particles ; wliile they 
t^row only by the juxtaposition of new 
particles, which arc deposited exteriorly 
to those already existing, and are de- 
stroyed only by the mechanical separa- 
tinii of tlieir parts, or the decomposing" 
agency of chemical means; org-anizerl 
bodies, made up of fibres and laniiii<r, 
whose intervals are filled by fluids, are 
resolved almost entirely into volatile ele- 
ments, p^row on bodies similar to them- 
selves, aiid separate from these only when 
they are sulFiciently developed to act by 
their own powers ; constantly assimilate 
foreign matters to themselves, and, inter- 
posing* these between their own particles, 
grow by the operation of an internal pow- 
er, and iierish.atla8t by this interior prin- 
ciple; indeed, by the vety effect of their 
life. 

An origin by generation, a gro^vtl) 1>t 
nutrition, and a t<^'rmination by death, are 
the general characters common to all or- 
/^anized bodies; and if several of such 
bodies possess these (\inctions only, and 
such as immediately depend on them, 
and have only the organs required for 
their performance, tliere are many othera 
exerclsinj;- particular functions, which re- 
quire apjiropriate org^ans, and also modi- 
fy the general functions and their or^an«. 

Of Ml the less general powers, iniich 
presuppose organisation, but which do 
not *eem to be neeessan,' result.*? of struc- 
ture, those of sensation and voluntnrr 
motion are the most remaikable, and ex- 
ert the greatest influence over the other 
functions. We are conscious of the exist- 
ence of these powers in ourselves, and 
we attfibute them, by an analogical ntod(^ 
of reasoning, to many other beings, which 
we therefore name animated beings or 
animals, 'fhey seem to be necessarily 
connected tog-ether ; fin- the idea of vo- 
luntary motion contains in itself that ot* 
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«nmtion ; since volition cannot be con- 
eoved without desire, and without afeel- 
but of pleasure or pain. The goodness 
wtch we observe in aU the worn of iw« 
tare will not allow us to believe that she 
lias formed beings with the power nf s-^n- 
a«tioii, that IS, with -a snsrcptibility of 
pleasure and pain, withuui enabling them 
St the same time to approach to the onc^ 
and fly from the other, as least to a cer- 
tain degree. And if, amonj^ the too real 
jaisfortunes which afflict our species, one 
of the most affecting is the sight of a 
■Mm of aeasibility deprived by superior 
force of the power of resisting oppression: 
the poetic fictions, most apt to excite our 

Eity, ai-e those which represent sensible 
eings indosed in immoveable bodies s 
and the tears of Clorinda, flowing^ with 
?ier blood from the trunk of a cypress, 
ought to arrest tlie blows of the most aa* 
vage man. 

Mepetidentiy of the chain which' 
unites these two powers, and of tlie 
double apparatus of or^-ans which they 
require, they produce al^o several modi- 
fications in the facuMea common to all 
organized bodies $ and these modifica- 
tions, joined to the iwo peculiar powers, 
constitute mare particularly the esnential 
nature of animals. Thus, in respect to 
mitrition, vegetables attached to 

the earth absorb nutrive miids directly 
by their roots; these, almost infiMitely sub- 
divided, penetrate the smaUost intervals 
of the soi^ and, if we may use the ex- 
fHenion, travel to a distance in iqtiest of 
nourishment for the plant to which they 
belong; their action is quiet and constant, 
being liable to interruption only wiien 
drought deprives them of the necessary 
jiiicea. Animals, on the contrary, fixed 
to no spot, but frequently cliang-ing- tlu "t- 
abode, required the power of transporting" 
witii tiiem the provision of duids neccs- 
saiylbrtbeirnutritioni they have there- 
fore an interior cavity to receive their 
food ; and on its inner surface there are 
the openings of absorbing vessels, which, 
to use the energetic language of Boer- 
haave, are real internal roots. The size of 
this cavity, and of its orifices, allowed in 
several animals, the introduction of solid 
substances, lliese required instruments 
Ibr tibdr ^vision, and h^uorsfbr their so- 
hrtioQ; in a word, nutrition was no longer 
pcrformcil l)y the immediate absorption 
of matters ui the st ate in which the earth 
or atmosphere furnislied them ; it was 
MeeMsily preceded by various prepara- 
tx»ry operations, wblbb, taken sltogetheTi 
friMliUili digestion. 



Thus digestion is a function of a secon* 
dary class, peculiar to animals. Its ex- 
istence, as well as that of the ahmcntary 
cavity in which it takes place, is render- 
ed necessary by the power which animal^ 
have of voluntary motion; !mt it is not 
the only consequence of that power. 

Vegetables, having few faculties, are 
simple in their organization ; bdnar com- 
posed almost entirely of parallel or aughtly 
diver^ljij;- fihrp^. Moreover, their 
position admitted of the general motion of 
their nutritive iiuid being kept up by sim- 
ple external agents ; thus it sscends by 
means of suction in their spongy or ca- 
pillary texture, and also through the in- 
fluence of evaporatioD from the surface ; 
it is rapid in a direct ratio to this evapo- 
ration, and may even become retrograde 
when tli.it process ceases, or wlten it is 
changed into absorption by the moisture 
of the atmosphere. 

It was necessary that animals should 
have within themselves an active princi- 
ple of motion for their nutritive fluid, not 
only because they were destined to con- 
stant changes of situation and tempera- 
ture ; but aUo from tiieir more numerous 
rind highly developed faculties requiring* 
a much greater complication of organs. 
Hence the component parts became very 
intrlcste in their composition, and often 
very distant, and possessed in many in- 
stances a power of chang-ing- their relative 
position, consequently the means of carry- 
ing the nutritive fluid through sucii mul- 
tiplied intricacies must be more powerful 
than in vegetables, and differently arrang- 
ed. It is contained, in most animals, in 
innumerable canals, which branch out 
from two trunks, that communicate to- 
p^ether in such a way, that the fluid urged 
into the branches of one is received by 
the roots of the ol!u*r, and t arncd back 
to a common centre, trom vviucii it is pro- 
pelled afresh. 

At the point of communication between 
the two great trunks is placed the heart, 
whose contractions impel the nuti'itive 
fluid into all the branches of tlie arterial 
trunk; for the <m&es of the hesrt pos» 
sess valves, disposed in such a way tliat 
the circidating juices can only move in 
the directions now described, viz. from 
the heart towards all parts by the arte- 
ries, and from all parts to the heart in the 

In this rotatory niotion consists tlie cir- 
culation of the hiuod, which is aaodier 
secondary function peculiar to animals^ 
chiefly performed and regulated by the 
heart. This, however, is not #P essen-. 
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tiallr connected to the faculties of sen- the cnjoynients of love, wlille thesperma- 
satioH and motion as the business of di- tic Huid is coiivi-v c : unco\ xred tiimcdi- 
fi^estion '. for whole classes of animals as ately upon tlu- j^erms ; in vege tables, on 
insects) postew no drcidation, and are the contrary, which have no po%ver of pro- 
'nourished, like veiretahles, by the mere pellinr this fluid, it is inclosed in small 
inibibinj^ of fluids prepared ip the intes- capsules, capable of b( mg' transpor!. vl by 
tiii.il cimal. the wmd, ami forming' u bai is culK d i;je 
The blood seems to be merely a ve- dust of the stamina, rhus, wbdt- the or* 
bicle, receli^inff constantly 'Irom the intes. gtmt of the other functions are more coin- 
tines, skin, and lung^, different substan- plica' ed in animals, on account ot their pa- 
ces, which it incorporntcs ti»timu'< 1y, and culiar functions, generation is exercised 
by which its losses, arising from tiie pre- in tiiem, for tiie very same reason, lu a 
aervation and i^wth of parts, are sup. more simple way than in vegetables, 
plied. The nutrition of the body is per> Such a>« the principal functions that 
formed during- the course of the blood in compose the animal economy; they have 
the minute extrcmiiirs of the arteries; usually been -^rraiii<'ed in three orders, 
here the fliud chan^as its nature and co- Soiifb of them cuasLiiute animals wliat 
lour; and it ts only by the addition of the they are, render them proper to fill the 
variouB substances jitst pointed out, that space which nature has marked out for 
the venous bhj(Kl again becomf*'^ proper them in the general arrangement of the 
for the purposes of nutrition, or, in one universe, and would be sufiicient for their 
word, again becomes arterial. existence, ifthat were momentary. These 

The venous blood receives the supplies the faculties of sensation ami motion; 

furnished to it h\ the skin and alimentary of whicli the former dcet mines them in. 

canal by a particular set of vessels, call- tli- rhoicp ffsMrn actions as they are ca- 

ed lymphatics; in the same way it re- puule ut, aiui tiie latter enables them to 

ceives also the pardeles detadied firom execute these actions. Each animal maj 

yarious or.^-ans, in order to be sent out of then be considered as a partial machine, 

the body by the !'fr'T'«Mt secretions.^ co-ordinate to all the other machines. 

The air entering the lungs seems to which, by their assemblage, form tliis 

produce a sort of combustion in the ve- world: the organs of motion are the wheels 

nous blood, which is necessary for the and levers : in a word', all the pasmve 

support of life in all ot^nized bodies, parts; but the active principle, the spring 

Vegetables, and such anitnnh as have no which sets all in motion, resides only in 

circulation, respire (for tliat is the name the sensitive faculty, without which the 

ffSven to this action of tlie atmosphere on animal would be lost in a constant sleep, 

3ie nutritive fluid) by their whole surface, and be really re duced to a merely vege- 

or by moans of particular v« «5scls which tative life. I lu-se two functions, then, 

convey air into the interior of the body. — form the first order, or the anamal func- 

Tiiose only, which enjoy true circulatioUi Uons. 

breathe by means of a particular organ; But the animal machine, in additioti to 

because, in them, the blood constantly the powers which those of human colt- 

flowini^ to and from the common source, stniction possess, is endowed wi\h a prin- 

its vessels have been so arrangci^ that it ciple of preservation and repair, consist - 

is not distributed to the other parts of the i ng i n the assemblage of functions which 

body until after passingthrough the In n^*s; contribute to nutrition, vix. digestion, ab- 

acircumstance which couM not take place, snr[ition, circulation, re spiration, and se- 

where thp nutritive flviid is distribnted crelion ; tlu-sc tonii t lie .second order, or 

uniformly through the body witiiout be- the vital funciions i /asdy, as the duration 

ing contained in vessels. Thus respira- of each animal is limited according to its 

tion is a function of a third order, de- species, the generative form a third order 

pending entirely on circulation, and aris- of functions, by means of wliich the iT.di 

ing as a remote consequence from the fa- viduals that perish are replaced, and the 

cullies which characterize animals. existence of the species preserved. 

Generation is the only process in ani- This threefold division of the objects of 

mals, the mode of which does not depend physiology Is op^ n to many objections, 

on their jjeciiliar faculties, at least as far which we have not room to consider in 

as tlte fecundation of the germs is con- this place; and we therefore add another 

eemed. Their power of moving and sp- more complete and naturd classification, 

proaching to each other, of desiring and which w ll be suthciently explained la 

feeling, has allowed them to receive all the subjoined tabular^iew. 
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CUtSSlFiOATWA OF FUJSfCTtOJ^S. 



CIASSI. 

FlTSCTIOS S COK- 

mavTiK* TO 

TlO\ «F TH* 



Fi«8T vObbcb. 

By assimilating 
alimentary 
matters to his, 
own substance 

(.issimiitUinq; 
internal^ ornu- 
trUSve fuiU' 



'GxOTs I. BioxsnoN 

Extracts from it thc-< 
nutritive parts, . 



II. AR90TlPTTn?r. 

Carries it into the cir- 
culating fluid . . 

III. ClRCVXiATXON. 

Conveys it to all the< 
organs 

IV. Respirattox. 
Combines it with the 

oxygen of the at- 
mosphere. . . 



''Prehension of food. 
Mastication. 
Sahvary sfcretion. 
Deglutition. 
Digestion. 
Cbylihcation. 
^Excretion of feces h oriiie. 
Absorption of chyle? 

I>mph. 

Action of V esscls. 
■ ■ ■ glanils. 
— Uioractc duct. 
'Action of the heart. 

arterios. 

— — : — ca^iiiary vessels. 
■ veins. 
''Action of the parietes of 
the thonx. 



hir-.gs. 
Changes in the air. 

blood. 



S Cha 
V.Ani 



Animal heat. 
Transudation of scruil. 
Mucous seer* turn. 
Action of glands. 



DifTt-rlng in every part ac- 
cording to its peculiar 



v. Secketiow. 
Makes it undergo va- 
rious modifications. 

VI. NuTXiTioir. 
Applies it to the or- 
gans for the pur-^ 
poses ot growtl) 1 composition. 
> and Repair \, 

"Of sight. 

— hearing. 
"Organs — smelling. 

— tasting, 
touching. 

Action of the nerves. 
. brain. 



SscomOusm. 

By establishing 
his relations to 
surrounding 
beings .... 

{External, or 
relative June- 



GekusI. Sensations. 
Inform him of theirs 
presence . • . • 



II. Motions. 

Enable him to ap 



Human understanding. 
Perception. 
Memoiy. 

Judgment. 

Volition. 

Sleeping and waking. 
Dreams. 
s^Somnambufism. 
Muscular oigans & actions. 
Skeleton. 
Articulations. 



uu... nnu «p. . standinft 
^roach to or avo.d^ progressive motions. 



in. Votes & Spex^b. 

Give him the power 

of coiTimunlcating 
witii Ins species, 

without change of 
. sitnation ••••«. 



* I Motions of the upper ex« 
tremities. 

r uticulated ; 

The voice J speech : 
ine voice < m„,i^,|.^ied; 

L or singing. 
Stammering. 
Lisping. 
Dumbness. 
JTentriloquism* 
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Fdkctioss co;!!r- 

TftlBVTIlie TO 
TBS raUKBTA- 

Tiox aw TEE^ 
arxGiM 

(Life of the Spe- 



require 
co-operation 
ofbotbsexesj 



HPlBfT OUBE. 

Whether they I m^rtPTTov . ? . . Ctjcneral difterence of sex 

■Prcg-nant litems. < 
History of the embryo. 
J ^ fetus. 

■ coverings of 
the fistiiB. 

r StBte of the uterus after par. 

• . < turitioti* 



Gestatxok . • 



SboobsObbbb. 

Or bclonp;- cx--^ 
cluaively to 
^ the female. 



PABIVBlTIOlr 



Mak- 
BOOJ); 



t,^ C Action of the breasts. 

LSVOUIBO 

GnowTROfTB. \ OMiicatioii. 

* • C Puberty--MenBt«iBtioii. 

rSanguineous. 

v^^w^^wwi^w^mJ Choleric. » 
1 emperaiiieiit»^ Mdaucholic. 

LPhleg;matie. 

Idto-iyiicraiies. 

fCaucsBian. 

Races of man-<^ MonguL 
^ kind. i Malay. 

V. American. 

C Arc of decrease. 

DPXT ..r. O, TBB S^gj 

^^'"^ CDecrcpituae. 

Death. • 
Pdtkifactiob, 



To trace out completely nil the sub- 
jects which this table exhibits would 
lead into a very wide field of discussion; 
we shall, after devoting a short space to 
the consideration of those vital powers 
which animate living bodies, ahoitl/ con- 
sider tlie principal functions. 

Of the ViteU Pvwen, SemkOUy^ and 
.CetUraeiilUyT- ' 

Strack with the numerous difiercnces 
that sre obsOTabie between organised 

and living, and inorganic matters, philo- 
sophers have admitted in the former a 
peculiar pnnci|)lc of action, a force wiiich 
mainiuins tiie harmony of their functions, 
and directs them all to one object; the 
preservation of the individual and of the 
species. No one at present doubts the 
existence of a living principle, which sub- 
jects the beings endued with it to a differ- 
ent order of laws froiL those which go* 

vera inanimate things, and whose prind* 



pal effef^ts :irr '-T.^cn, in its rmnving the 
bodiei which ii animates from the agen- 
cy of chemical atiiniiies, to wliich the 
muhiplicity of their elements would 
otherwise have rendered them pronet 
and in it<^ nKiinlaining' their temperature 
at an uiuibrm standard. All the pheno- 
mena observed in the living animal body 
imght be cited in proof of this principle. 
The effects produced on the food by the 
digestive organs ; its absorption by the 
lacteals i the circulation of the nutritive 
juices in the blood-vessels i the changes 
wl^ch ^ey undergo in the lungs and se> 
cretory glands; t^-c capability of rertiv- 
ing impressions from external objLcta, 
and the power of approaching to, ur 
avoiding them, aD demonstrate its exist* 
ence. But we prove it more directly by 
mean"? of the two properties, with which 
tlic organs of these functions are endued. 
These are, sensibiUty, or the faculty of 
feeling ; the aptness to receive, from the 
contact of foreign bodies, more or les» vi- 
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V!f} impressions, which rhnng-c the order 
of their motions, accelerate or retard, 
mpendorteminiite them i and contne- 
tili^, by which parts, when irritated, con* 
tnct, act, or execute motions. 

by means of the senses, and of the 
nerves which are continued from them to 
the bniiH we perceive or feel the impres* 
sions made on oup bodies by external ob- 
jects. The hraln, which is the true seat of 
^isrclativ e sensibihty, (or, as it tiiig-ht weli 
be cdled, perceptibility,) beiog- excited 
hf theie impressioni^ inftuences the 
mrm^ powers of the muscles, and de- 
ttrmint'S the exercise of their contractih- 
ty. This property, subjected to the con- 
Wad of Um win, ia manifested by the 
aidden shortening of the muscular or* 
fan, which swells, becomes hard, and cau- 
lej those parts of the skeleton to wiiich 
itiBsttsched to move. The nt^rves and 
ibe bnin are the essential organs of thoso 
t^o properties: division of the former 
'i?«!rroys sensation, ;in»! the vohmtary 
uouon of those parts to which the nerves 
ve firtributed. But there is another 
kbdofwilaihility, qmte independent of 
^he pre^icncc of ncm-c?, existing in ;iJl or- 
gans, tv( [1 where no nervous filarueuts 
are distributed. Bones, cartilage^ liga- 
M% aitcriei» and Teins^ in short, all 
parts wUeh are not inBuenced by the 
will, possess no nerves. Yet, though in 
ti^ir nstural state they transmit to the 
bncQ no perceptible impression, though 
tbey may be injured without ^ving the 
animl any pain, and though the will has 
Boinfiftence over them, yet tiie}' enjoy a 
seniibihty and contrsctiUty, by virtue of 
vbieb they perceive Imfmasiona and 
contract in thctr own manner, recognise 
in the fluids which circulate tlirough 
tbem what is jjropcr for the nutrition, 
Md, separating this part, appropriate it 
totbeir own sulMtaiiee. 

recognise then in the parts of OUT 
tJody two modes of sensation, as well as 
two species of motion: a sensibility, by 
■HBt flf which certain parts transmit to 
^ brain impressions which they fee^ 
and of which we therefore become con- 
scious: a second lund, pervading every 
put without exception, and presiding 
M tbe aasimiHittng ftxnotiooa. We ob« 
Krve also two kinds of contfactSllgr oor- 
responding' to the difterences of sensibi- 
%: tlic one by which the voluntary 
■Wcles perform the contractions deter- 
■iaed by theaetioB of the wUl; the other 
Waifested by actions which ufe equally 
oaknown as the cansea which give rite 
^them. 

^flien we hare once clearly distin* 
VOL. X. 



guished these two grand modifications of 
sensibihty and contractility, we shall find 
out, withoutdifficahy, the source of those 
eternal disputes, raised hy Haller and his 
followers, concerning the irritaole and 
sen.sible nature of parts. Hones, tenclonF, 
cartilages, &c. to w hich this great physio- 
logist denied these two properties, enjoy 
only that bteral sennbility and obscure 
contractility which are common to all 
living beings, and without which we can- 
not conceive the existence of life. In the 
healthy state ibey are completely desti- 
tuyjjprthe power of transmitting percep- 
tiKu^impressions to the brain, or of being 
iuiiuciiccd by that organ to any manifest 
motion. It has abo heen diapiited whe- 
ther aeniihility and eontractihty depend* 
ed on the existence of nerves; whether 
these were its necessary instruments, and 
whether their injuries were iuilow ed by 
a lost of those vital powers in the parts 
which have nerves. We may answer in 
the affirmative, as far as regrtrd^ percep- 
tive sensibility and voluntary motion* 
which ii entirely subordinate to it; but 
in the negative* With reapect to the sen- 
sibility and contractility which arc indis- 
pensable in the processes of assimilation. 

Sensibility may then be either percep- 
tive or latent. The former is atteoded 
with a consciousness of the impreiaions or 

perceptibility, and requires a peculiar ap- 
paratus. The latter, unaccompanied by 

consciou«'nes«;, in conuiion to every thing 
that lives; it lias no pailicuiar organs* 
but ia universally expanded in all hvin^ 
parts, whether of vegetables or animals. 
Contractility may be either voluntary and 
sensible (m> nervosa)^ which is subordi- 
nate to perceptibiUty ; inyoluntary and 
insensible, which corresponds to latent 
sensibility; or involuntary and sensible 
(%da itmta), as iu the action of the hearty 
stomach, &c. 

The former ^ecies of sensibility be- 
ing that which is obaerved In the fvLnt> 

tions which connect the aninud with ex- 
ternal objects, is called, by Bichst,animid 
sciisihtl iy ; and the correspomling con- 
UuctiUly iss distinguished by the same 
term* The other kind of these two vital 
powers, which arc exerted in the inter^ 
nal processes of nutrition, 8cc, common to 
animals and plants* that is, to ail orgauiz- 
ed boiUes, is named the organic. 

Organic sensibility is merely the facul- 
ty of receiving an iropreaiion ; tmmal sen* 
aibiHty is the same mcohy* with the aid* 

ditional power of conveying it to a com- 
mon centre, in the former case the ef- 
fect terraioaus in the oiKan, The latter 
B 

Digitized by Goi 



4 



PHYSIOLOGY. 



belongi only to anunah. 
tion is in a direct ratio to the quantity of 

this SL nsibility . There is some reason for 
supposing- that these tv.a n'-e not fr?fTer- 
eni. powers, but that the^ diiicr oaiy ui 

quantity. For inflammation, whicli ia an 

increased action of parts, raises organic 
into animal Mnitbility in diieaaea of 

bone 8, &c. 

Different stimuli, applied to the tamo 
orfpan, determine the developement of 

one or other of these powers: Ihris, no 
aenuttion is transmitted to the brain from 
the passage of biooii in the arteries, but 
when an extraneona fluid ia iigeeted, the 
•nimars cries shew that he feels it. The 
coats of the stomach experience in the 
healthy state no perceptible impression 
from the food, but very distinct and even 
painful sensations are transmitted to the 
brain, when a few g-ralns of poisonousmat- 
ter are mingled with the alinu nt. The 
animal scnsibiUty excited on mucous mem^ 
branea by foreign bodiea (aa bougiea in 
the urethcat &c.) iaqtticlUy loit» and tub- 
aides into organic. 

Each org-an serms to have, indepen- 
dently of accidental variations, an original 
quantity or doae of tensibiUty, to which it 
returns after any deviation. In this con- 
sists the peculiar life of each organ, and 
from this arise the relations which it has 
to eztmieoua anbatancea. Hence excre« 
tory ducts, opening on mucous mera- 
t>r;mf s, refuse admission to the sub- 
stances passinp: along" those canals. Hence 
the lactcab absorb the chyle only. I hese 
|»rticu!ar relations may also take |daee 
■with matters foreign to the body, as well 
as with animal fluids, as we see in the 
case ot medicines acting on particular 
organs, as cantharides, mercury, &c 

Contraction is tht common, but not the 
universal, mode of animal motions. For 
the iris, corpus cavt mos m , &c. dilate 
vrhen they move. Organic contracuiity 
ia alwaya and inime^ately connected with 
^Vganic sensibility, for there is no inters 
mediate ftinction between these; the or- 
gan itself IS tiie point in which the sen- 
sation ends, and from which tlie principle 
of contraction begina. The animal sensi- 
bihty and contractility are not so closely 
united; we may feel without nioving: 
here the nerves and brain pertbrro their 
Ihnctiona between the action of the two 
powers. 

Sensible organic, or, in other words, 
invohmtary and sensible, contractiUty cor- 
responds very nearly to irritabiUty i while 
.the inaensible seems more like tenacity. 
To tnitabilitv aa mmhiaLvn 



endownont of nniselea, ia. tiddng a reiy 
contracted view of the subject. These 
organs have indeed tlie larpi^est portion, 
but everv pnrt possessing" lite reacts, ai- 
tliough less manifestly, on the applies* 
tion of certain atimuli. No rule is more 
fallacious, than that of estimating the mus- 
cularity of a part of the action of arti- 
ficial irritants. The organic and animal 
oontriM^tilitiea cannot be converted into 
Mch other aa the correaponding aeniibifi' 
ties can. 

The parts of the livin,^ body possess 
also some powers wliich result merely 
Urom their otganiaation, and have been 
denoted by phynologists under the epi- 
thet of xii» morlua. Thus they admit ot 
extension beyond the natural state from 
extraneous impulse, and of contntctioa 
when that impulse ceaaea to operste. 
This extensibility and contractility are 
Imlcpcnrk nt of life, and are terminated 
only by death. The stretching of mus^ 
clea bv moving a limb, the extensSon of 
the akin over a toinour, its retraction 
when divided, See. are examples of these 
powers. They have been confounded by 
some physiolo^sts with the insewihte 
organic contractility. 

A muscle exhibits all the powers now 
enumerated. It contracts, in obedience 
to the will, by it^ aiumal contractility; 
from the application of atiinuli* by its or- 
ganic aensible contractility. Ita nutrition 
and g-rowih show tlic existence of orga- 
liic msfn^sible contractility; and its re- 
traction on a section exemplifies the con- 
tractility of organization. The internu 
organs of the body have only the three 
last powers, and the white organs (car- 
tilage, tendon, hgament, &c.) only the 
two last. While, therefore, the two fit* 
propeitiea exist only in certain parts, the 
latter are found in all. Hence the orga- 
nic insensible contractility may be select- 
ed as the general character of all living 
|>arU; and the contractility of organiza- 
tion as the common atttibnte of all livin§^ 
or dead parte that are otganicaUy con- 
structed. 

As for porosity, divisibility, 
and the otiier propertiea which living bo- 
dies have in common with inanimate mat- 
ter, they hardly deserve mention here, 
because they are never exerted if 
whole extent* orin their genuine pur'^X' 
if we may oae that phraae. Their results 
are always affected by the influence o» 
the vital powers, whicli constantly IBO- 
dity those effects wluch seem to fl<>J 
moat directly from physical, mechani** 
or dicnuoi ' 
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Digetthn, Is a function common to ail biiity, with watchfulness, and a most pjuo* 

animals, bj which foreign tubitaiiM^ in* fill dragging: at the epigaatiie region. 

rrodaced into their bodies, and submitted Hunger is more speedily fatal in propor* 
to the action of certain organs, change tion to the youth and strength of tho 
tbeirquaUties and form a new compound, individual, ilius, the wretched fa her, 
fit for the purpotes.of nouriainDent and whoae dreadful history is immorvidizcd by- 
growth. Animab alone are provided with Oante^ shut with his ehildi«a in a dun- 
^gestive organs ; fill, from man to the g'eon, perished last, on the eighth day of 
|K)lype, have an alim* niai v cavity, and cunfinement, after witnessing the (ieuth 
iti existence is» therefore, an essential oi his iuur sons, amid the convuiuons of 
character of animals. The loss whioh the lajse and oiies of despair. We meet 
body sustains, in performing the various with a large collection of eiamples of 
•vctinns that take place in the living- ani- long abstinence in the great work of 
mi machiae, is supplied by means of the UaUer ; but they do not seem to possess, 
ftod. Banget and thirst admonish us of in every iuitance, the requisite auUienti- 
the wants ofour frame* and the pleasures city. Many of the subjects were weak 
of thepalijte arc a n ) less strong induce- and delicate women, Lving in a state of 
nient to the procuring and taking of almost complete in»ction, where the 
^ood« powers of life, almost extinct, were only 

The csose of hunger has been placed evinced by a very low pulse and res|Mra/» 
m the mutual attrition of tiie rugae of the tion repeated at long intervals. They 
empty stomach, in the irritation produc- might be compared to hybernating ant- 
ed by the gastric juice, &c. Perhaps it mals, wliei e Uic waste, occasioned by the 
■sy be derived more jusliy from a syut* fuiucuous uf acuve life, does not taice 
pOkf between the tlomachand the body place, snd where conseqncntljr tile usosi 
at large. For when, in diseases of the supplies cannot be needed. Although the 
pylorus, the food cannot be transmitted admonitions of thirst are very imperious, 
iototbe intestines, and does not there- yet driiik. does noi seem so necessary to 
fiMe eater the system, great hvmger is life and health as solid food. The mouse, 
ciperienced, even although the stomach quail, parrot, and several other wamio 
may be filled. Much depends on habit, bluuclcd animals, never drink, and m- 
^nd on the operations of mental cau- stances have been known in the imman 
its: hunger is felt at the usual periods subject. Thirst always becomes greater 

onrMpaitB ; and. If it be not wen re* when any .vstery secretions sre mudi 

■oved by eating, wiD often cease spon- augmented* as in dropsyt and particular^ 

hneously. rhe man of letters, absorbed in tliabi tes. 

is meditation, (vftun forg-ets the natural In the dispute, whether man be natu- 
Vintsof his body. VV Uatever diminishes rally carmvorous, or herbivorous, we are 
fteieoiibiltty or the stomseh mi^es hun* inenned to suppose that truth fies on 
ger more tolerable. Thus, the Indian neither side. That the structure both of 
and Turkish ftmatics (Mollahs and Fa- the teeth and intestines, ns wel! as of the 
^rsj are said to support their long fasts joint of the lower jaw, occupies a middle 
hg the htbitvnl use of opium. Thint place between the two just mentioned^ 
SMM to cooaist more in a very trouble- and constitutes him an omnivorous am* 
some dryness of the funccs and assopha- mal. This, indeed, seems to follow ne- 
gus, and ifi a particular imtation of these cessarily from the unhniited extent of his 
pvta, trom the admixture of acrid, and habitation; he can dwell m every coun- 
pMieiilsily asKne, nstten with the food* try and climate of the globe ; and makes 
The necessity of obeying both these calls use, in various dtuations, of every variety 
Varies according- to the age, constitution, of alimentary matter furnished by the 
>od particular! y the hubils of individuals: animal aiid vegetable kingdoms, 
jet we nuty state, ou tiie whole, that a i ke food of man, and probably of every 
vdthy sdult could not abstain from food animal, is derived from organized matter, 
for a whole day without bringing on con- Nothing seems capable of furinsliin|f 
yderable weakness ; and that this absti- nourishment that has not lived : the im- 
^Qce could not be continued to the neral kin|;dom, indeed, supplies some 
^ig^ day without the most imndnent articles of seasoning, which ace mixed 
'uk of life. Continued abstinence <timi* with our food, and various medidnes 
Stthcs the weight of the bod\ to a de- and poisons^ which do not seem to he 
pee which becomes sensible in twenty- nutritious. 

hours, causes absorption fat, great As man on tne one hand is a most truly 

MiMioB of ftrengtb, iocmied ienH* omiiiTmiis ammal, and capable of ccm* 
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verting into nouriilmieiit alnoft tswtpef 
productioo of the animal and veffetabw 

kingdoms, so on the other side he may 
continue strong and healthy although 
using on^ and that a very simple kind of 
•limeiit ▲ women, whote caae is related 
in the memoirs of the Medical Society of 
Evlinhurgh, lived on whey for fifty yeftrs. 
Many men live only on certain vegeta* 
bles, aa potatoes, chesaatf^ d*tea» &c. 
Some wndeiiiig Hoors, aecordiag to 
Adamson, live almost entirely on g'um 
Senegal. Fish is the only fnod of nume- 
XOU» uncivilized tribes on diiierent coasts: 
and fleih of otben. SoHie beffaennii 
liordes still eat raw meat, and even tho 
human body sometimes serves thi^m n 
repast. In sevcial islands betv\ een itie 
tropics, parliculiirly iii tlie South Sea» 
there ie no freih water, and the nilk of 
the cocoa-nut is used instead : various 
other singular facts relating tu the foud 
mnd drink of man, might be collected 
here, showing rery clearly that he it an 
omniTotoua animal . 

Whatever be the diversity of food, the 
action of our orj^uTis always ueparatea the 
same nutritive principal from it : in fact, 
let the diet be totally vegetable, or totally 
miinal, Hie peculiar conposition of our 
organs does not alter, an evitlcnt proof 
that the matter we extract from aliment 
to appropriate to ourselves, is always 
idike. 

Tt has been a matter of dispute, whether 
pure water furmsh any nourishment, or 
be a mere diluent. 

We liave nothing farther to say oon- 
oemiog the processes of maaticatiott and 
deglutition, than wlial the rc:u!f r will 
fin<l in the articlt* Anath^iy, un it r the 
head of " Organs of Musticataun and De- 
g uUtion.** 

Salivary Secretion, This has been es* 
tlmated by Nuck at the quantity of one 
pint in twenty-four hours. Although it 
probably goes on, to a eeftatn degree, at 
all times, yet it ta more copious i^ea we 
take food : and t e aagmeiUation of quan- 
tity ari'^es partly from stimulus, partly 
from meciianical pressure. When any 
•Cfid matter is taken into the mouth, an 
increased flow of saliva is produced ; and 
this may also follow tlie mere ^^ii^ht of 
food,and hence ita^i arisen tlie well-known 
exprt^sion of the ** mouth watering." 

All the salivary glands are so situated, 
that the motions of the jaw, and other in- 
struments of mastication, necessarily sub- 
ject them to considerable pressure, by 
which ttieir secretmy tabee tte evacuat- 
lud nav aeaetimi nniBBoted. 



The aaliTaiaeaareyed into the AMUth 
by the contractile power of the saliTary 

ducts, vvliicli, in some rave instances, are 
said to l iavc projected it even from the 
cavity of Uie mouth. The great number 
of TeMeU and nervei^' which belong to sad 
are placed near these glands, correspond 
to the copioua sapplica of find which they * 
.furnish. 

Be»des the simple water furmthed by 
the true sahvary glands, the mucous fol* 
licles, which abound on the surface of the 
mouth, supply a considerable proportion 
of that tluid, to be mixed with the food. 
Theso additions being, by moanacf afM- 
ttention,bitainately blended with the (bad, 
not only reduce it to a soft pnltaceoui 
mass, more fit fur the process of deglu- 
tition, but also bring it into a State of con* 
▼enient preparation for the subseqnsnt 
process of digestion and assimilation. Tn 
this point of view, mastication is very im- 
portant, as we may observe from the iU 
effects which ensne when the loss of the 
teeth renders it imperfect in old persons. 

For tlip chemical analysis of Saltvi, 
the reader will look to that word; and for 
a account of the digestive process itself, 
to tile article DiiTSTics: m wMdi are 
also several observations respecting food. 

While the dissolution of the food, pro- 
duced by the sohent action of the gastric 
juice, is going 0% the two orifices of tbe 
stomach remain accurately closed. No 
gas ascends through the cBSOpbagus, ex- 
cept when the digestive process is im- 
perfect. Soon the muscular hbres of tiie 
organ begin to act ; the cirenhir ones, con; 
tracting at first in n vagno and oscillatory 
mnnner, SfKin act more uniformly from 
above downw ards, and troni ri.^ht to left; 
that is, from the oesophagus to tlie pylo- 
msi while the longitudinal part approxi- 
msftes the two openings. The pylorus 
seems to possess a peculiar and exquisite 
sensibiUty, by which it distinguisiies whe- 
ther the substances broucpht in coatsct 
with it have been suiBcienuy acted on by 
the gastric juice ; if that is the case, it re- 
leases and allows them to pass, while it 
remains closely contracted against those 
which are not thoroughly digested. 

The time oecnpied by the digestive pro- 
ccss must be expcrti^d to vai^' according 
to the c(Jiis<!'ntir)[i, ul'c, and health of tiie 
individual, aiid tiie Mature ot die aliment; 
but it may be stated, in general, at ftur 
hours. 

The action of the stomach is sometimes 
inverted, and the contractions, which in 
that case are forcible, rapid, and convid- 

iiTc^ MUM rsBtttiii^. Tho ei«M|0>»« 
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the respiratory muscles are, however, nc- 
cesuyto the pi oJuction of this eHect. 

Althoiu^h the stomach bekmgs to those 
4M|pas vnote action is independent of the 
will, and goes on, therefore, without the 
9!traction of the individual, yet it is so far 
juliuenced by tiie brum, tli;it the section 
efits nerves entirely obstructs digestion. 
It sympatUses most leflwrkabfy hoth 
vith the coBSlitittioii «t hrgCf and with 
pirticular organs. 

Tbe chyme, or semifluid substance, in- 
* to which the action of the stonuich reduces 
<h» ibod, is propelled by the muscular 
power of that bag into the duodenum, 
where it underg'oes new chang-cs, purti- 
cularly from the adnuxture of oiiicr am- 
sd fliddi> the bile and panereatic juice x 
ttd tUs process is termed ehylification. 

The secretion of the pancreas sct nis t<» 
l>cir a considerable jmalo^ v, both ii; i»s 
■■ture and othce, to tiic ialiva and gas- 
|nc juiee. It is vety difficult to procure 
't in a pure and luimixed state from a 
lieiJthy animal, but the facts which we 
hitherto possess shew, that its properties 
IK Toy like those of saliva. It is poured 
Mts the duodenufli by the contractile 
power of the pancreatic duct: and its se- 
cretion, tike that of the sahvary glands, is 
Mid to be promoted by the pressure of 
^■tonaeh in Its fitted state; and by the 
•timulus of the chjrme and bile on the efi- 

fice of its duct. 

The bile is the fluid fiirnished liy the 
^tT, the iax^est viscus of tiie iiuman 
body, wiiose importance in the animal 
economy is evinced by its large apparatus 
ai»d complicated distribution of blood- 
msels, as well as by its constantly exist- 
ing in all animals wnieh have a heart. 

The source of the bUe has been ques- 
^oned, whether it be secreted from the 
^patic artery, or vena portarum P The 
analogy of ^er secretions, which are all 
■•ds fnm aiteiies, fimrours the {bm«r 
^ipiiiiMi) but tin blood of the vena porta* 
"im seems to be the fittest, from its na- 
^»e, for the secretion of bile. The lic |;a-- 
SC artery probably serves to nourish the 
^*aihe lungs are noorisbed by the 
bronchial artery. The distribution of the 
Vena portarum is like that of an artery. 

We suppose the hepatic artery to fur- 
>iA tfie bile, the excretory du«^ would 
b* di spr op oi iio— tely large. 

The bile, when secreted, passes by a 
slow but constant stream through the he- 
jjat^ dnett but a greater or less pro- 
PMienis eottveyedby the cyslie duct into 
JJteiall-bhMidav bi which it b aociitnu- 
«Mt w tat 11 wtmfmt^ md midefgoet 



certain changes of properties, which make 
it cx Stic bile. The biliary fluid probably 
flows directly into the intestine, while the 
aaaimilatlon oP^e Ibod is going on ; and, 
when the empty state of the dnodenum * 
causes the end of the ductus communis 
choledoclnis to be comjjrcssc*] Hv its nma- 
cular coat, it regurgitates into the gall- 
Madder. 

There is no direct communication be> 
tween tlit* livf r and gall-bladder, and con- 
sequently no other way for the bile to en- 
ter that bag, except by the cystic duct. 
The hepatic bile m a thin floi<j» of a clear 
orange colour, and slightly bitter; the 
cystic is viscid and tenacious, intensely 
bitter, and very dark coloured. The bile, 
thus changed by its residence in the gall- 
bladder, is expelled by the contractile 
powers f)f the g-all-bladdc-r and cystic duct 
into vlic ductus communis, and thence 
pa^es to the duodenum. This bladder 
absorbs the wateiy parts of the hepatic 
bile, and adds a mucous secretion to it. 

The chemical analysis, and the uses of 
the bile, are considered under that article. 

Function of the Spleen, The situation 
and Bitaehments of this oi^n lead us to 
suppose, that its uses are in svmc way 
connected with the functions of the sto- 
mach ; yet there is nothing more than 
conjecture to be oflTered on this subject. 
Tiie removal of the part has been per- 
formed in dogs without any material in- 
jury to the animal. Its size differ^, ac- 
cording to the quantity of blood contained 
in its cells. Physiologists haire state<^ that 
its blood possesses peculiar pn^erties; 
that it is more fluid, does not coag^ulate, 
nor separate readily into serum and cras- 
samentum; is more livid, and possesses 
a greater quantity of carbon. As this 
blood goes to the liver, and as the part 
possesses no excretory duct, it has been 
argued, that its function is subservient to 
that of the Uver, in impartin|f to the blood 
tiiOBe properties which fkt A fbr the se- 
cretion of bile. 

Bv others, the spleen iias been rcg-ard- 
ed U.H a sponge, swelling with blood when 
the stomaeh is empty, and squeezed out 
by Ae pressure of the stomach when that 
orgiinisfull. Thus, it is said, more bloficl 
will go into the stomachic arteries \\ hen 
tlie secretion of the gastric jaice is going 
on, and the superfluous part in the inac^ 
live state of the stomach will distend the 
spleen. 

Action of the Small Inteatines. The chyle, 
fonned in the duodenum, passes through 
the tube of the small intestine, which is 
the organ for abaoibiii|r its nutiittve parts. 
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The dcscnpuon of this 6uid will be found 
under the artiele Cbykb. Its progrew 
tbrougik the intestine is retarded by 

the numerous convolutions of the tube; 
and the chvle, separated imm the ex- 
cremcuULiuujii part of the food, is brought 
into contaet with the inhafing orifices of 
the lacteals, that commence according' to 
Jjiebcrkulin and other microscopical ob- 
servers, by patulous orifices on the sur- 
ftce of the viUi. The latter projecUona, 
80 named from e comperiaon with the pill 
of velvet, are very numerous on tlic cir- 
cular projecting folds of the internal 
coat, called valvuls conuivcntes. These 
latter not only render the progresi of the 
chyle slower, but increese very greatly 
the absorbiner surface, nnd penetrate, in 
consequence of the intestinal contrac- 
tions, into the midst of the chyle, in quest 
of its nutritive partielet. A' fluid is se- 
creted from the intestine, analogous to 
that furnished by the strunach, although 
an accurate ejuunioation of its nature and 
properties is one of the physiological 
desiderata (succus intestinalis). At the 
same time that the absorption of the chyle 
from the villous surface of tfip inteslinc 
is going on, it is moved gradually down- 
wara, towards the large intestine, by the 
peristaltic motion. This Is an undulatory 
and gentle constriction, taking place in 
several parta of the tube at once, aud 
producing therefore a singular appear- 
nnoe, compared to the crawUng of worrosb 
and hence termed vermicular. It moves 
the chyle repeatedly over the surface of 
the intestine ; and thougii it must urge 
that fluid partially upwards, yet its 
chief effect in tiie healthy state is ex- 
erted in the opposite direction. It is 
chiefly in disease that an antiperisialiic 
movement occurs, which conveys bile 
into the stomach, and even the whole 
contents of the small and large intes- 
tines. 

By the powers now explained, which 
propel the afimentaiy mass by their eon- 
tractions, and by the admixture of Uie 

various fluid menstrua which dilute and 
alter its piopcTtics, those memorable 
chan^^es are eiiected, by winch our food 
is said to be ammaliiM or asnroi1ated« 
In the duodenum and upper part of the 
j^unum it forms an equally mixed fluid, 
of the consistence of thick cream, grey- 
ish, and rather add. Lower down it se- 
parates into two parts t the excremen« 
titious of a pale brown or yellow colour, 
and nauseatiTi^^ bnieil; and the true chyle, 
separated from the former by the bile* 

aiMtwimiiiuigoaitifiivfivBe. ' 



miction of the large Inie*tine. The escre* 
mentitiotts portion of the chyme, ds- 
priced almost entirely of eveiy nutritive 

portion, enters the cxcum : its passage 
through the last part of tlie ileum being 
favoured by a copious secretion of mu- 
ous from the glands which abound in 
that part. The valvula coli, which is the 
boundary between the large and small in- 
testine^ is designed to prevent the con- 
tents of the former from regurgitatingin- 
to the latter : and it performs this once 
in general ; for nutritive clysters would 
otht'rwise enter the small intestines, and 
tlius enable us to adnumiiter food enough 
for the support of life per anum : yet it 
occasionally fiujs in its office : hence vo- 
miting of feces, and of tobacco clysters. 

The large intestine may be regarded as 
the organ in which the re^due of the 
chyme undergoes its last change, «w* 
the conversion into feces ; as a reservoir, 
pi'Otecting us from the disgusting neces- 
sity of having that residue constanUy 
flowing off* ; iuid as the instrument of iti 
final expulsion from the body. 

Some absorbents exist in this last part 
of the alinienUry tube, aud convey what 
nutritive parts still remain in the intesti- 
nal eoBtents;.bttt they are comparative^ 
few, and hence the impossibUity of nott- 
rishing the body by way of clyster. 

Tiie conversion of the alimentary resi- 
due into feces Is owing to some so* 
tive operation of the intestine t as the«» 
are very <liifcrtint from the mere putrid 
remains of animal or vcgetiible matter. 
And when this operation is deficient 
portions of the food are seen in the eva^ 
cuations peranum, but slightly changed. 
The fecal matter isconve^ t'd onwards by 
tlie peristaltic motion of the large intes- 
tine : is becomes tiucker and more c(Nl- 
sisient in its progreasy end is oanaDy 
f(jrmed more or less decidedly by the 
cells of the colon. Its natural consist- 
ence is just sufficient to retain these 
marks; and its appearance throughout 
should be homogeneous. The colour de- 
pends on the admixture of bile, and in 
the most n^ttural state is of a yellow 
browu. Although the change which re- 
daees the residue of our food to leces is 
flO hr from being mere putrefiwtion, that 
the excrement is in fact less prone to pu- 
trefy than other uuiiual matter, yet 
there is, as in putreiacuoii, a disengage- 
ment of gaseous products, particularly of 
sulphurated hydrogen. The colouring ' 
matter of the vegetables is often seen m 
tlie feces, as the green of spinach, and 

xed of beet-nioi } and the fibrous indig«i- 
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Iftk parte of vegetables, as the skin of 

fruKs, husks of grain ;, &c. The latter, 
indeed, is so little afiected by the powers 
of digcsdon, that when the covering is 
entire, a grain may paaa thvoiigfa the 
bodj, tad itill retain the power to ger* 
Bunate. 

The expulsion of the feces takes place 
vben ihej arrive in the recttun^ which it 
ipeedily irritated by their presence t Mid 

is performed partly h) the muscular coat 
of that intfstinr, and partly by the mus- 
des of respiration, producing the ett'ort 
oQeditndning. The periods of voiding 
the excfenent vary, from several causes : 
tbcy are more frequent in the young sub- 
jects, where the stools are more liquid, 
latlie adoh they should not be less, in a 
Mliy state, than onoe*ui twenty^fimr 
Iiours. 

Tmnary Secretio-n. The liquids wliich 
we drink, absorbed by tlie lacteals, toge- 
dier with the nutritive part^)f the solid 
aliment, dilute the latter, and serve am a 
vehicle for it. They increase the quan- 
tity of tile blood, and render it more fluid ; 
OOBTeyed into every part of the circulat- 
ii^sysleiBytiiey penetrate all omr or^an^ 
cmy aw%y the particles' detached from 
them in the different vital processes, and 
ire then separated from the mass of fluids 
l^die urinary organs, together with va^ 
ittw other substances, whose retention 
in the body would produce injurious ef- 
fects, The kidnevs, therefore, dispose 
of the residual part ot our iiijuid ingcstu, 
u the feces are formed by the more 
Niid feoda^ and the quantity of nrifie 
TTiiiy, of course, be expected lo vary 
according to that of the drink. Ail the 
•U parts of the frame, which are con- 
ilaatfy removed by the absorbents, while 
new depositions are formed by the nu- 
trient arteries, go off in the same way ; 
>m1 hence the urine, although apparent- 
ly t watery fluid, and called in common 
language water, contains a great deal of 
ttimal matter. 

From the above account it will be rea- 
dily understood, that the properties oi tiie 
vnne most vary according to the time at 
which it is voided after roeals^ the quan- 
tity of food and drink, the age, and com- 
Plsmtsof individuals, &c. Physiologists 
we distinguished urine of the drink, 
chyle and blood. The llrst is a watery 
Said, almost colourless, evacuated very 
»oon after drinking, and po«iessing very 
^ght urinous characters t the second, 
y ^ M BHtd two ortbfoe hours slier meals, 
i* better elaborated, but not yet complete 

^Hi toMtitiiit piiaoiptoti, tbe l»ft» 



voided alter the repose of the night, has 

all the properties of urine in an cnnincnt 
degree. In infants it possesses no phos- 
phate of hme nor phosphoric acid, as 
those substances are employed in the bu* 
mness of ossification, which is then active. 
In old persons, on the contrar}% where 
the bony system, already overcharged 
with phosplmte of lime^ refoies to aihnit 
any more, this substance is carried oifby 
the kidnrv=;. It is removed in the same 
way in racliitis u!k1 niollities ossium, 
where the bones become softened by its 
absence. 

The great quantity of saline and crys* 
tallizahle elements contained in the urine 
account for the frequency of calculous 
concretions, which are found by recent 
and accurate analyns to vary Tory consi- 
derably in their composition. As there 
IS no substance in the body which may 
not be evacuated by the urine, and mani- 
fest haetf in that liquid, so, under diffe- 
retit circumstances, every thing' possess- 
ing a power of concretion may become 
the subject of urinary calculus. This di- 
versity of constituent elements, together 
with the want of characteristic symptoms 
of the different species, and the irritation 
which the coats of the bladder mvisr ex- 
perience from chemical reagents, will 
convince us how extremely difficult, if 
not impossible, it must be, to discover a 
lithontriptic that would obviate the ne- 
cessity of a surgical operation. 

The urine is very speedily and sensi- 
bly alFeoted by certain substances ; thus 
asparagus occasions a remarkable foetor 
in this fl\iid; and turpentine imparts to it 
a violet odour. For a further account of 
its composition and physiology, see the 
article Unim. 

Almost every physiologist has noticed 
the rapidity with which this secretion is 
carried on : aqueous fluids, taken by the 
mouth, are sometimes separated so quick- 
ly by the kidneys, that an immediate 
cnmmunication has been suspected be- 
tween liie stomach and kidneys, on the 
supposition that there had not been a suf- 
ficient time for the fluid to arrive at the 
latter organ in the reg[ular course of ab- 
sorption and circulation. This conjec- 
ture derives no countenance from anato- 
my, and the siae of the renal vessels ex- 
l>lains the fact withoat any such supposi- 
tion. 

Absorption, or the process by which 
the ch^'Ie, separated from the food by the 
digestive organs, is carried into the blood, 
naturally follows the account of diges* 
tion, Yft lu»r» foy little to add to what 
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is stated on Uus lubject in the article 

AXATUMT. 

'I'he admission of matter into the 
•rifices of the absorbing vessels has been 

accounted for in various ways. Some 
physiologists consider it ns a case of ca 
pillary- attraction. But a little reflection 
IS sufficient to rfiew that the absorbenii 
are not, like capillary tnbe% immersed itt 
m fluid. Besides, were such attraction 
the cause of absorption, that process 
should be carried on with regularity. 
On the contrary, absorption is occasion- 
ully very deficient, when abundance of 
fluids is presented to the mouths of the 
vessels, as in oedema : and in other cases* 
after being for a long time inafitivr, it is 
suddenly exerted to a great eitcnt ; thus 
larf^e abscesses have been dispersed in 
one night. Others have endeavoured to 
discover some propelling power, which 
should protrude the matter subject to ab> 
sorption into the mouths of the vessels. 
The pressure of the atmosphere on the 
surface of the body has been considered 
adei^uate to this eflcct, and the deposi- 
tion of new matter by the secerning ar- 
tery has been assigned as the cause of 
the propulsion of the old particles into 
the orifice of the absorbent. On this 
theory, secretion and absorption should 
correspond more exa<-ily than they are 
known to do. Mr. J. Himtcr acknow- 
ledged tiiat he was unable to account for 
the effects protluced, unless by attribut- 
ing to the mouths of the absorbing ves- 
sels powers similar to those which a ca- 
terpillar exerts when feeding on a !< nf. 

Some suppose that the absorbents can- 
not take up any matter that is not fluid ; 
consequently, that animal solids must be 
ronvcrted Into fl\iids before they can be- 
come flt subjects for absorption ; and that 
probably some solvent fluid is secreted 
this p urj^ ose. The latter ftct resta on 
no direct proof, and the whole hypothe- 
sis is very unlike the simplicity nh'-'erva- 
hle in other parts of the animal economy, 
it sccm:s bclicr in these difficult invest!- 
gatlons, to note fiiets, than to fotni theo- 
ries ; and whoever contemplates tibe 
thlnf»-^ done in the animal body will be 
aiitomshed at tlie power of the vessels, by 
whose agency they must be effected; a 
whole bone may perish, as, for example 
that of the thi^h, and may be Increasecl 
by a new one ; the vascular lining of the 
xxew bone vriU altogether remove the 
dead one. 

Besides the great and leading office of 

the absorbents In eonveying the chyle 

;nt« thQ reaous sy^iteQi* their «g«ncj is 



discerned in various otVer piirts of the 
animal economy. The nearly transparent 
iuid that IttbHcates the Interstices of the 
celhilsr substance, and l^ke serous trxha* 
lation pn^ircr! into cirCumscribed cavities, 
are taken up hv the lymphatics, which 
must commence in ail parts of the body 
by open orifices. When the doe balance 
does not eiiat between the absorbing and 
secreting vessels, th'* celhilar substance 
becomes loaded with fluid (anasarca^, or 
circumscribed cavitieaare rendered drsp* 
sical. Tofetiier with the lymph or fluid 
which the absorbing vessels derive from 
the sources just mentioned, they convey 
from every part of the body the okl con- 
stituent materlds of cor organs, in pro- 
portion as new particles are deposited by 
the arteries ; and these diff erent cleTnents 
are intiniafelv mingled and combined »n 
their passage through the sbsoibsiit 
glands, and the plexurea of lympsOie 
vessels. * 

It has been a disputed point, whether 
absorption goes on from the surface of 
the skin, while the cuticle is entire; the 
arguments on the rifirmative sifles are «n 
alleged increase of weight in the body 
after a walk in damp weather ; the abtm- 
ilant secretion of urine after rcuiauiing 
for some time in a bath ; the evident svd^ 
ling of the inguinal glsnda after alonj; 
immersion of tlie lower extremities in 
warm water; the effects of mercury ad- 
ministered by friction, fumigatioiv &c. R 
has been stated in oppontion, that oil of 
turpentine has not been absorbed after 
longimnif-rston of the arm ; that selutiotW 
of medicated substances have not been 
taken up under Mmilar circunistsncss, 
&c. We think it is suficiently proved, 
that absorption from the surface does take 
place in the finman body; but whether 
this extenil^, as a modem physiolofpitbss 
Staled, to gaseens bo(fiea» eami«k yet be 
decided. 

Tt nppear*; probable that the internal 
Riirfare of tlie bronchi and puhnonary ve- 
sicles IS an absorbing surface, t or tibca 
a person bresithesair loaded with the vs- 
ponr of turpentine, that substance very 
speedily shews itself in the urine, al- 
though the skin will not take it ud. If 
the body really increase in weigvt in 
damp air, it migbt be aocounted for by 
means of pulmonary absorption. It must 
pvtjbably be rather in this way, or by tiic 
skin, that conugious matters aiicct the 
oonsHtution* 

The absorbents are concerned in pro- 
dnrinf^ chancres in the diflerent secreted 

duids; tkejr i^mQY^ the a^ueotis portion* 
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•f tic bile and urine, and often take up 
em the co]otitdng> parts of the former, 
ad convey them into blood, whence 

tbe'pare deposited in all our organs, and 
produce the yellownes«^ of jaundice. 
Tbey introduce various diseases into the 
buman frame, as syphilis, hydrophobia. 
Inoculated small-pox, &c.{ And in ether 
instances act in a curative manner, by 
taking up extravasated bloody by reduc- 
ispsvoiieo pert^, Sec. 

The circulation is the motion which 
the blond setting out from the heart, is 
ttm&laiitly carried to all parts of the body 
B the arteries, and returns to tiie same 
pokt HI the veins. The uses of thb elt- 
culatory motion are, to submit the blood 
altered by the mixture of lymph and 
chyle to the contact of the atmosphere 
>B (he lungs (respiration), to convey it to 
sevenl orgMio in which various sinmsl 
fiuiilsare separated from it (secretion) ; 
and to every part of the body, for sup- 
p^Qg its growth, and repairing its lo8se% 
bfaiesnsof itsnutritiTe psr&lee when 
compkldy issimlHtBd (nutrition ) . The 
conveyance or transport of our fluids, rn- 
tiler tiian their elaboration, is the office 
of^Korgansof circulation, la tiiis view 
thty may be compared ,to thqse. labouiv 
en, who, in a large manulkctofy, from 
vhich various products issue, cnrrv the 
maicnais to the workmen employed in 
tl» sdnsl-lhbfientioB. As among the lat«> 
tcrttere arc some who purify and bring 
to perfection the materials furnished by 
otiiers, 60 the lung's atid secretory g'lands 
3tt constantly employed in separating 
to the blood all those heterofpeneous 
Mttera, which could not be assunilated 
to the substance of our organs. 

The word cirrnlatton, when used alisn- 
l<rt^y» comprehends the whole course of 
thefrisodk as well in the kuiga, as in the 
arteries and veins of the body at large. 
The gfreater circulation is the passage of 
the blood from the left aide of the heart, 
though the arteries, to the extremities 
d the body, and its return through tile 
veins to the 1-1 g'l it sitle of tlie same viscus. 
The leaser circu hitioii is the transmission 

tilt blood from tiie right to the left side 
•if Hiehesrt, trough the long*. 

The course, which the blood tabes, has 
^een already explained in the article 
A«ATOMT. We sub join tlie proofs and ex- 
PWDents, by which the facts tit ere 
shrted arc supported. 

The passage of the blood through the 
^®Mt, I. e. from the rip?it auricle to the 
^Tentriclf^by the medium of the lungs, 
e lasaifeit Iron the ftruettire of &t 
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heart itself. The valves, which are plac- 
ed at its Tsrious apertures, actually will 
not admit of the blood's motion in any 
other direction than what we have de- 
scribed. I'hat this fluid passes from the 
heart into tiie timnk of the aorta, thence 
into its branches, and so on to tiie most 
minute ramificationm is evinced « 1. By 
the effect of li^tures on these vessels ; 
the artery becomes turg-id between the 
heart and the ligature, aud empty be* 
tween the figature and its distnmition. 
2. By opening an artery when tied, above 
and !)elow the lig-ature ; tlie blood in this 
case tiuws from that opening only, which 
is bcaresit t» the heart. 3. By ocular 
testimony i the iMasage of the blood can 
be seen by the aid of glasses In frogs, 
fishes, &c. I'he passage of the blood 
tlirough the veins, in a contrary course to 
that in which it flows along the arteriesy 
I. e. from the minute ramifications towards 
the trunks, and thence to the heart, is 
proved. 1. By the structure and dispo- 
sition of the vuves» which aJTofd an inTin^' 
cible impediment to all retrograde mo- 
tion. 3. By ligatures on these vessels, w hich 
make the vein turgid between the extre- 
mities of the body and the hgature, and 
emp^ in th« rest of its coiuse. 3. By 
opening a vein, when tied above and be- 
low the litr^ture. 4. By oncTOSOopicai ob- 
servation in animals. 

The passage of the blood from the ar« 
teriesinto the veins seems to flow as a 
corollar}', from wliat we have stated con- 
cerning the proofs of its course in these 
two systems ui vessels. W e havu siiown 
that ibe idtimate arteries are continuoot 
with the onKins of the veins; that the 
blood moves irom the heart to the extre- 
mities in the former vessels, and that it 
passes from the extremities to the heart 
tn the latter. The intermediate passage is 
a direct consequence of these facts. But 
it may be demonstrated by direct proofs, 
independently of this argument, if we tie 
tbe artery of a part, ns oerrespondent 
vein receives no blood; if we take off the 
ligature, the vein is again filled. The 
quantity of blood exyielled from the aor- 
tic ventricle is so considerable, that the 
supply can only be kept up by its return 
to the heart. We calculate that two 
ounces are sent into the aorta at ench pul- 
sation ; if we suppose 80 pulsations in a 
minute, 9,600 ounces will he thrown oiit 
in an hourf and 14,400 pounds in a day. 
The same blood, therefore, which the 
aorta received from the heai't, must be 
returned to this viscus j and tlie only pas- 
sage by which it can retnni» is fthmfb 
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the rtin^. Lastlv, the passage of the 
bl(>o<l from the arteries into the veins, 
m&y be prored by the direct tettimonyof 
tlie tenses in fivin}^ miimals. The use of 
the TnicroTpopp aHords this proof in the 
transp:irent parts of cold-blooded animals, 
as the niesenterv and web of the foot in 
frogi, the tail of ilshea, tee. 

The motions off any part of the heart, 
considorer? singly and individually, consst 
in a constant scnes of alternate contrac- 
tiona and dilatations ; or, as they are tech* 
nically named, alternate states of systole 
and diastolf . Th<» contractions talce plac«» 
as in other muscles . the dilatin}ir cause 
consists in the forcible entrance of blood 
into the cavity. The auricles sad ventri - 
cles, when viewed in relation to each 
other, are successively contracted and di- 
lated ; the corresponding pans acting at 
the same time on both ndes of tile heart. 
Thus, when the auricles contract, in or- 
der to expel tl^o blood which they hwc 
received from the »\ stein at larg^c, antl 
from the lungs, the ventricles are relaxed, 
and therefore in a state fit for receiving 
this blood. When, in the following^ nio- 
l«ent, the recently hlled ventricles con- 
tract, in order to urge forwartls the blood 
into the two arterial trunks* the auricles 
are rr1;txed, and become immediate 'y dis- 
tended by the current of venous blood. 

Tlu action of the heart, and of the ves- 
sels connected with it, may therefore be 
distributed into snccesnve periods. In 
the first <^ these, the venae cavse and pul- 
monary veins pour their blood into the 
two auricles, and tbds cause a diastole of 
these cavities. The systole of the auricles 
transmits tl)c blood into the ventricles in 
the second period ; and these latter cavi- 
tiesexp'-l their contents into the arteries 
iu the third portion of time. Thus the ac- 
tion of the veins takes place at the same 
point of time with that of the ventricles ; 
and the contraction of the auricles is syn- 
chronous with that of the arteries. 

The systole of the ventricles, which is 
supposed to occupy one-third of the time 
of the whole pulsation of the heart, is ac- 
complished ijy an approximation of 1h'' 
sides of the cavities to the middle parti- 
tion, and of the apex to the basis of the 
heart. The whole viscus by this means 
becomes shorter and more obtuse. I he 
well known fact of tlie heart striking 
against the left breast in its contraction, 
may seem on the first glan#e to refute 
this account of the systole of the ventri- 
ele^. But, on a further examination, it 
can have no such effect ; since the phe- 
nomenon in question depends on two 

cauiet mply iofficieat to pmdttce the 



effect. The swelling of the auricles 
which are at the back of tlie heart, aad 
psrticulsriy of the left auricle, which is 
interposed between the spine and the base 
of the left ventricle, necessarily causes 
the point of the heart to advance towards 
the side ; and this motion may be inilit' 
ed in the dead body by injecting or in- 
flating the muscles. The nthf-r cause 
consists in the connection of the lur^ 
arteries, particularly of the aorta, with 
the base of the heart. A cuivcd and flexi- 
ble tube, when suddenly distended, be- 
comes in some measure straighiencu. 
Thus when the blood is impelled into the 
aorta, the curve of that vessel approsch* 
es more nearly to a straight line. Its 
posterior end being- firmly attached to 
the vertebra-, is immovable; to its anterior 
and moveable part is fixed the heart, 
which, by the straightening of tiie vessel, 
is obliged to describe a portion of a cir- 
cle, in doing- which, the apex strikes 
against the side. Tlicse two circumstan- 
ces occur simultaneously: the venous 
blood rushes into the auricles at the same 
time tiiat the ventricle fills the aorta. 
The impulse of the blood expelled by the 
aortic venUicle is felt in the whole arte- 
rial system ; and it produces in all arte- 
ries, which c l u withmtiift sphere of tlie 
totirli, :ind whicf i linve an area of not less 
i!i iTi one -sixth of a line in diameter, aa 
obvious and perceptible efi'ect, cdteddW 
pulse, which is a real state of diastole df 
the artery, and whkh is asrritranrd to 
correspond exactly, and to be pertectly 
synchronous with the systole of the hesft 
The number of pulsations in a given spseft 
of time varies infinitely in healtliy per- 
sons. Age is the chief cnnse of these va- 
rieties; but other circuinsl:u>ces, which 
constitute tJie peculiar state of beiJth of 
each individual, have considerable effect; 
so that no standard can be settled which 
shall prove generally correct. Tbc fol- 
lowinj*" numbers aflor ], w e believe, as 
near an approximation as can be expect- 
ed amidst so much uncertain^: they wiU 
serve at leas^ as a comparative view in 
subjects of different ag-es. The heart of 
an infant sleeping tranquilly perforins la 
the first daya of existence dbout 140pui- 
aationa in a minute ; at the end of the 
first year the pulsations are;, in the 
space of time, 124. 

At the end of the second year 11^ 

Third and following^ ycaia 

Seventh and following ^ 

Time fif puberty ®J 

Manhood 

Sixtieth year 

The pubations of tbe heart pfooecd m 



Digitized by Gi.^^ -^i 



PHTSIOLOOT. 

« reg^lai' and continued succession to the unfavourable angles by wbich tbey som e- 

Jast peri Of I of Jife, and then all its parts times arise, Ami their communications with 

do not cease to act at once; but the each other, are enumerated aOiOng the cir- 

light aiiriele and Tentricle auirive the eumstances wUeh retard the coui-se of the 

opposite caviti«t for some little time, so arterial blood. But it muatbe remember* 

that the former part has been called the ed, that in viewing these retarding* cau- 

uhimum moriens. 1 lie 1)Iock1, \\lilrh re- bps \vc are considering their action on 

tarns by the venzc cava; after the lust ex- the biood, as if this fluid were contained 

pintioa, no longper finda the usual pas- in inanimate tubei^ and iuflueneedmcrelf 

ng^c through the lunj^s, which are con- by the contraction of the heart, without 

tracted, but it is still urged on from be- taking- into the account any accessory 

iunU by that which the aorta lias recently impulse, which may be, and probably is, 

propelled. Henee it is forced into the derived from the arteries. This retarda- 

right auricle, and excites contraetioU'in taon haa been variously estimated by dif* 

that part, by the stimulus of its presence, fere nt calculators, who have all made it 

*onie time after the left side has been at very considerable. Hales supposes the 

rest This congestion ua the right side blood to flow through the capiUary arte- 

flf the heart in the laat agony expudnathe fiea of a frog at the rate or two-thirds 

enpty atate of the arteries^ patticulaily of an inch in a minute, which will he 

the larger ones, after death. about 650 timesslower than in the human 

It is hardly possible to determine the aorta. Kobinson and Whytt have gone 

felocity of the blood's motion in the stiii further : the former stating, that the 

healthy state ; for individuals differ from velocity of the blood's motioii m the aor- 

each other in this respect, and considera- ta is to that in the smallest vessels aS 

ble variety probably takes place in differ- 1100 to 1. We mention these calcula- 

ent parts of the body. It is fgenerally tions, to shew what absurdities have been 

sBpposed, that the blood Hows m a more committed by mji^n of the tnreatest abili* 

gentle stream through the small arteries ties, when they have appned the laws 

than in the arterial trunks; and that the which rcg-uhxte the properties of dead 

velocity of its current is somewhat It-ss in matter to the liMug^ timctions of tlie ani- 

the veins than in the arteries ot tile body, mal machine. Haiier's observations ou 

These diil^rences have, howeter, been the eirculatieii in living animals, (EleiD. 

exaggerated by former physiologists. The Phys. lib. vi. sec. 1. § 30.) entirely over* 

mean velocity of the blood in the aorta is throw these calculations. He found by his 

calculated at eight inches for each pulsa- microscopical experiments that the biood 

tioD, which gives about fifty feet in a flowed generally as rapidly through the 

minnte. If we reflect that the systole of small as through the larger vesseb. He 

the ventricle, which gives the whole im- states also, that in living aiiimals it is 

pulse to the blood, occupies only one- poured out as far from a small as trom a 

third of the whole pulse, the velocity of large artery. The numerous and diver- 

the blood's motion must he trebled in sified experiments of Spallanzani afibrd 

Hiat division of the time. It is said that ad^tionu evidence of the same truth, 

dns velocity, which wc have assignied to We have stated, that the blood is 

the blood's motion at its departure from thrown into the arteries by separate con* 

the lieaj-t, becomes speedily diminished in tractions of the heart ; yet these vessels 

ks further progress ^ and the diminution are constantly full, as may be proved by 

has been deduced from various causes, opening them during the heart's diastole. 

The first and most powerful of these is For the blood flows on in such a way, 

the constantly increasing area of the that the subsequent quanuty discharged 

branches, when oompared with the trunk from the right ventriele, overtakes thai 

sf an artery. (See Anatomy.) it is a which is before, and thus causes the pal. 

Well-known law in hydraulics, that the sation of the arteries. The excess of ve- 

veh'rilv of a fluid passin;^ through an in- locity in the bhjod coming fron) the luart, 

vcrlcd cone constaatiy decreases, and over that contained in the arteries, bc- 

dwt the dinunution of velocity is in the comes constantly less; and at a certain 

atioof the increase of area. The mat he- point ceases altogether. Here the pulse 

matical physiolotcists have also noticed ceases also : hence in microscopical ob- 

tlie c fleets of friction, deducing these servations on the course of the blood in 

from a cumparison with the course of small vessel% tta stream appears to be 

Mds in dead tubea. Other causes have uniform ; and it ia commonly stated, that 

been derived from the same source; hence tlie pulsation ceases in vessels of about 

Kiae course ofsoioe arteries the one-sUth of a line in diameter, . . 
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I be motion of the blood in the minute 
«^iM aeemii to be equal to its Telocity in 
ihxs tmall arteries ; this increases in the 
larger trunks ; and there is a constant ac- 
celeration in the blood's course until it 
arrives at the heart. This fluidis pussi ng 
througfa tubes which constantly decrease 
in area; and it follows of necessity, that 
by diminishing- tiie channel of a fluid its 
course must be accelerated. Hence the 
tranks of the venc txftt return to the 
hear^ witfaon a given time, as much blood 
tS the aorta carried out of this viscus. 

The motion of the blood along the veins 
inusL be derived from the impulse which 
it receives from the heart, and from the 
action (if there be any) of the arteries. 
Its circulation in these vessels is aided by 
the contraction of the muscles, whicti 
must urge on the eontinued fluid towards 
the heart, since their TalTcs pre?ent any 
retrograde motion. 

We shall readily perceive, that no cer- 
tain calculation can be formed of the 
powers of the heart, when we consider 
that neither the quantity of blood ex- 
pelled at one pulsation, nor the distance 
through which it passes in a given time, 
nor the velocity of its course, can be de- 
fined with any certainty ; ranch less can 
wc form any accurate estimate of the ob- 
stacles which occur to the blt>ofP:s motion, 
which must considerably at^lect sucit a 
calculation. We may however approach 
in some degree to the truth, by collecting 
and comparing^ the results of probable 
conjecture. If we calcolate the blood 
contained in the bod^* at thirty pounds, 
the number of pulsations in one minute 
at seventy -five, and the quantity expelled 
from the left ventricle at each pulsation 
at two ounces and a hall^ the whole quan- 
tity will pass through the heart about 
twenty-two times in tlie' course of an 
hour; and it will perform t!io circulation 
once in less than Xhrcc minutes. 'I'he 
velocity with whicli this blood is pro- 
pelled by the systole of the left ventricle 
may be collected from the violence with 
which it h ejected from a wounded 
artery, and the altitude to which it as- 
cends. Bhimenbach has seen it projected 
more than five feet from the carotid of an 
•dult during the fn 3t contractions of the 
heart. Our countryman Hales calculated 
from his experiments, in which he mea- 
sured the height of the blood's ascent in 
a ghus tube, inserted into a large artery, 
that it would he thrown seven feet and a 
half ii*om the human carotid: he estimates 
the surfhce of the ventricle at fifteen 

69«uff«iiKh6S{ andtfaiiji find* tiwt ono 



thousand three hundred and fifty cubic 
inches, or about fifty^ne pounda weight, 
press upon the left ventricle, and must 
be overcome by its systole. Many other 
calculations of the powers of the heart 
have been fbtmeo upon mathematical 
principles; but different pmons have 
been led to sTich opposite rf suits, th:\t we. 
are warranted fi*um this civf ini:s e 
in disregarding them altogether. Burelii 
makes the powers of the heart equal to 
an hundred and eighty thousand poundti 
Keill to eig;ht ounces. Scnac observes, 
that if a weight of fifty pounds be attached 
to the foot, with the knee of that side 
placed on the opposite one, the weight 
will be elevated at each pulsation : this 
weig^ht is placed at a considerable dis- 
tance from the centre of motion ; and» 
allowing for this circumstance, he esti- 
mates the moving power at fbur hundred 
pounds. 

This pow r T ol' the lieart, so wonderful 
buiii xu cvLtnt and duration, must be re- 
ferred to the irritability of the organ, in 
which point of view it seems far to ex- 
ceed all other muscular pans of the body\ 
That the immediate cause of contraction 
in this viicus arises from the presence of 
blood in its cavities, is shewn by the cele- 
brated experiment of Ilaller ; in which 
the longer duration of action in the rig-ht 
or left cavities was varied by influencing' 
the supply of blood. 

In the action of those muscles that de* 
pend on the will, a supply of nerves, antl 
a distribution of blood to the moving- fi- 
bres, seem to be essential coaiiitioiis. It 
has been disputed, whether or not these 
circumstances are necessary in the heart, 
and what share they may contribute to 
the heart's action. We may observe in 
the first place, that the actions of the 
heart are completeljr invohtntary; that 
no exertion of tlie will can produce the 
smallest elfect in accelerating, retarding, 
or otherwise affecting the actions of this 
part. Yet various arguments prove that 
the nerves exert an influence over this 
organ. Not to mention the peculiar 
arrangement of the cardiac nerves, ihc: 
sympathy between the iicurl's action, and 
nearly every other function, even of the 
most different classes, suffices to demon> 
St rate the connection. The vehement 
disturbance of the heart from the passions 
of the mind, must be fiimifiar to every 
person from his own experience t its ais- 
tion is also strong^ly influenced by various 
states and affections of the aUmentary 
canal. 

Th« tetion of the he «rt 14 intinstdj 
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oamected with the isbanges which the a pair of beUowa. with its neck adapted 

Wood ttwlefgoes in lU paMig« thitiugfc to the instrument, and giving entrance to 

1 '"PL rcsp.ration is ob. a column of air, when tie nSes ^im. 

;V II ?r In breathing, the dilatation of the 

2 be recalled b> again introducing air chest occasion, the lung^ to enlarge bv 
m the lungs. Hence arises the impor- the entrance of air into them from with- 

ipparcnc death from drowning, &c. in means of enlargement in themiely^. 

"^^^^ is termed ins^tion. The Tx p«I?J^ 

.r?.^^ «Jtc;nc.and vems con- the air, after it has senred the purposes 

tribute to the cuculation iwU 1^ under, of respiratioa, by means of a process ex- 

T^' Tcl'J'l "^"^ •^^^'^ contrary' to^ the foLer^iSc^Ld 11 

n the article AHATOMr pi,atioa. The diaphragm and the abdo- 

ihe circulauon of the blood is differ, minul muscles are the chief ag-ents in en- 

ent to the fastus, in consequence of dif- iarging and diminishing the chest. The 

terences in tiic structure of the orgsQt fbrmcir muscle in its relaxed sute ir 

dcToted to this function. See Forus. strongly arched, and the convexity of 

The situation of the child In utero pre- 1'"^ towards the chest. Its curved 

ckles the access of atmospheric air to "J^res become straight by the contraction : 

^ie Jungs i these organs are consequently whole muscle desceiuis towartls the 

•wH and collapsed, and the lesser cir- pushes the abdominal vis- 

culatiun can hardly be sal^ to take place which lie against ito under or con- 

uthrfciai state. Although its circulation surface, r^nwnwartls and forwards, 

aig!-*, n tliis respect, be considered as ^he surface of the belly rises when 

more simple than that of the aduh, this ^® chest. In the next 

HDctioii becomes considerably couiph- abdominal muscles contract 

ciied by the connection with the pU- P"»*^ back the viscera, and thereby 

«nu. A portion only of the child's blood '^"^^"'sh the chest in a de^rree propor- 

oatulates through this part, and it is no J^^nate to its former enlai-gemcnt. The 

«ubi so altered or modified by this pas- '"Crease of the thorax, effected in this 

•«e through the vewels of the pkcenta, ^■^^» f**^®* P'*"* "« *he perpendicular 

« to brconie more fit for the growth and .^*^*^<^tion ; but it may also be enlarged in 

nourrshnu nt of the child. No such altera- '^'^^^^'^ diameter by means of tlie in- 
^on or modihcation haij, however, been ^ercostal muscles, which, by elevating- and 
JJhttlly demonsimteii in the fetal blood ♦'^'•**njf outwards all the libs, push the 
niyiwologisrts have discovered no differ- f*«"*««> forwards, and enlarge the chest 
ence in this fluid in tlie various vessels of ^" ^"'^ction. When tJie action of 
tlie to: us. It is of ihe SLinic dark colour these powers has ceased, the natural 
>|iiiic aricnes and veins, t he intcrrup- ®*"^ticityofthe parts restores the parietes 
*»nofthfe communication with tiie pla- *o their former position. In 
f^ftta, before reapiiationhaseommeaced, "»tural respiration, both these methods 
IS, however, suddenly foftal. Our irno- altering- the capacity of the chest are 
l^ce of the functions of the placenta, and 5»»pioy«-'d ; but females seem to use the 
oftheUver, whicn is of inirnerist^ sue m ">tcrco8tal muscies more than the male 
uetotua^Mnrellas of the changes wiiich *"*>j<^t» •» t*»e heaving of their bosom 
w fetal blood undergoes in the compli* demonstrates; yet breathing can be car- 
«ed tytiem of organs, which are con- ^]^^ either method, to the exclu- 
»Wted with its circulation in this state of ****** other; as we sometimes see 
•ibtence, leaves many parts of the sub- 'MW^*' circumstances of accident or dis- 
ject in doubt and obscnrity. In the case of a broken rib, where 
»rK^ 1.1 J the rtiu bin. i,^ of the broken ends would be 
«• *f^.;hSL iK^k'^K** l'"''"""!- ""est is bound upTo 
Stir.?-? if^ , ? ^ f»» as t^, r. rn.lcr the ribs motionicM, and tlie 
f on, the'Iho^^- H diaphragm »d .bdominU mu^les per' 
^ J ■ u • J^""- f""" "'hole businew ofpeminion. 

<&«;gi^fc?ch''L muscle, act together, ,hey compress the 

wcesarv t^r* r.„^ '""5^^ viscera between them, and the pressure 

'^^^ZX h P~«to«f the expSwon of 

TK ^ , , their contents. This effort is termed 

lUerespiratory organ has been apUy straining, and is seen in voiriitin.i^, in the 

"^Wta to tfi wnpty bladder, placed in act of discharging the ficces and urine. 
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tivA m the propnJaioii of the child from 

the viicrus. 

The slate of the mind considerably af- 
fects the mode of reipintioiiy althoug^h the 
muscles of that function are so far inde* 
pendent of the ^\ il!,t!iat thev act witliout 
any exertion ot vohlion, and continue their 
functions during sleep, when all the vo- 
luntary powers are suspended. When 
the lover, phmg-ed in a soft reverie, fetch- 
es a deep sigh, the physiologist observes 
a strong and protracted inspiration, fol- 
lowed by a similar expiration ; crying and 
sobbing differ from aighing only in the 
rircumstance of the expiration being' in- 
terrupted, or divided into several distinct 
perioiU. In gaping, which is attended 
with a sense of weanness, there is a large 
inspiratioflt accomplislud In a gradual 
manner, and by a kind of effort; the en- 
trance of a gi'cat quantity of air is facili- 
tated by o])ening the mouth wide: this 
is followed by a complete gradual expi- 
ration. Sneezing is a strong^ and violent 
expiration, and the noise accompanying- it 
IS produced by the air passing out with 
rapidity, and striking against the winding 
parieties of the nasal fossae. The effort* 
which is occasioned by the irritation of 
the pituitary membrane, is a convulsive 
motion of the muscles of respiration, and 
narticularly of the diaphragm. In cough- 
ing, the expirations are shorter and more 
frequent ; the expelled air carries off the 
mucus lodged in the trachea and bron* 
chiae, and wis discharge constitutes ex- 
pectoration. Laughing is a short inspi- 
ration, followed by several short and ra- 
pid expiration*?. 

I'he alternale diiaiation and contraction 
of the chest, proceed uninterruptedly 
from the moment of birth to the end of 
life, and in a healthy adult are repeated 
about fourteen times in a minute, so that 
each act of respiration corresponds pretty 
nearly to five pulsations of the heart. For 
an account of the changes ^hich the 
blood experiences in respiration, as well 
as those which take place in the respired 
aiiv and for the compodtiOn of the blood 
itself, see Rbspibatios and Blood. 

The action of the lung's Tipon the blood 
is so essential to the continuance of life, 
that its interruption very speedily causes 
death. Yet, in these cases, absolute death 
does not .occur instantly, but the vital 
processes, although suspended for a time, 
may be renewed by a proper ti'catment ; 
and hence arises the possibihty of recover- 
ing the apparently dead from drowning, 
&,c. On the subject of sudden deaths, 

we may observey thAt the organic fiinc- 



tions may subsist nftcr tlic rmimal are ex- 
ting"uished, as in a]joj)k xy, c( ncnssion, 
&c. 'i'lic latter, however, never continue 
after the former have ceased, ss in great 
haemorrhages, wounds of the heart, as- 
phyxia. &.C. Hence the cessation of or- 
ganic hfe is a sure indication of general 
death, while that of animal life isavexy 
fallacious one. 

In explaining the effect which the ces- 
sation of respiration produces, some have 
stated, that the lungs, being no longer 
distended by the idr in inspvatioii, have 
their vessels folded, and consequently me- 
c!i^nically unfit for the circulation of blood 
through them. Hichat, in his excellent 
" Recherches sur ia V le et la Mort," has 
fully disproved this statement and has 
shown, by incontrovertible experiments, 
that neither the empty st i^p of the lungs 
in complete expiration, nor tiieir distend- 
ed condition in (the most full inspiratioiv 
produces any obstacle to the passsge of 
blood through the pulmonary vessels. 
He proves, likewjsp, that when the cessa- 
tion of the chemical phenomena of the 
lungs induces a cessation of the hesrfs 
action, this does not happen in conse- 
quence of the simple contact of black 
blood, with the internal surface of the 
left ventricle ; but in consequence of this 
blood thus deprived of those principles 
which are necessary for maintaining the 
actions of parts penetrating- the tissue nt 
the heart, and coming into contact with its 
fibres. The brain is affected in the same 
way, in consequence of the cessation of 
respiration; and the arrival of venous 
blooi] in this organ, causes an immediate 
cessation of animal life, while the organic 
stiU subsists, llie same blood, too, sccti* 
mulated in every other structure, pro- 
bably affects the whole body with its mor- 
tiferous quahties; and, consequently, a 
mechanical inflation of tlic lungs with 
pure aur is the most powerful method of 
recovery that can be adopted ia these 
cases. 

The term asphyxia, sigiiifying absence 
of the pulse, is applied to every apparent 
loss of vitality, produced by an external 

cause that suspends respiration, as drown- 
ing, stranghng, disoxyge nation of the air 
we bi eulhe, &c. The dilVerence between 
asphyxia aiid real death is, that in the 
former state the jsr'mciple of life may be 
rc-animated, while in the latter it is com- 
pletely extinct. In those cases where it 
arises from drowning, strangulation, and 
some of the non-re8pirabIe'gase% as car* 
bonic acid, the cessation of respiration is 
the cause^ and the treatment nuwt bo con- 
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dttted on tbe principles just mentioned. 

Where noxious vapours, as thnse of pri- 
ws, or burial places, or certain ^ast-s, as 
sulphurated and piiospliorated hydrogen, 
pmdoce it, there seems to be sn action 
of some poisonous or deleterious substan- 
ces m the ner\'ons system, through the 
medium of tiie lungs. Intoxication is 
fBte dlferent from asphyxia; it induces 
a profound sleep, or insensibility, in 
*fcuchtlic pulse still beats, and respirs* 

tiongoes on, though slowly. 

The lungs are organs of secretion, and 
leputtefivni the venous btood, drculat- 
ing- through them in the pulmonsty arte* 
n*, and loaded with serum, a very ^ibun- 
tiant watery vapour, called the breath, 
ind shewing itself m separate globules 
vIkii condensed by a cold and smooth 
surfece, as that of ^lass or metals. As 
the cessation of respiration is one of the 
IW* obvious and easily recognisable 
•piptoms of death, the intimate connec- 
ton between it and life has been noticed 
*V> by the vulgar, and hence life itself, 
isdeventlie soul, have been supposed to 
Jtade in the breath. 1 1ms am ma in La- 
tin, denotes the breath, the hfc, or the 
soul. The breath of life is a familiar 
parage in our own language, and the 
"animam eiHHvit'* of the poet, vvliich li- 
**l*lly means " blew out his breath," is 
«>1»loyed to signify «died.»» We cannot, 
jttmit that this watery vapour is Ibrmed 
bjthe nxyg-en of the atmosphere uniting 
»>th tile hydrogen of the venous blood, as 
«i* combuiation, performed out of the 
°l>dy, is attended with phenomena of de- 
oagntion that do not occur in the pre- 
sent instance. The quantity of this se- 
opelion is said to equal that of the skin; 
ttdiODld be distinguished from the mu* 
•w Kcreted on the interior sur^ce of the 
(■fonchic and trachea, which is thrown 
•ff by strong expirations, and forms the 
■Wtcr of expectoration. 

.Iwiiial k9at. The power which fiying 
^odies possess, of maintaining the same 
wgree of heat under every cbang-e of 
mwnding temperature, is one ot their 
surprising phenomena, and one 
*nidi occupies a very prominent station 
"^Aat complicated aBsemhlage of circum- 
«4nces leiioted by the term life. The 
^perature of the blood, and of the in- 
^^Mts of the body in general, is 
JJM it jOioat 98*» Fahrenheit. In Mr. 
8antcr*s experiment, he found the heat 
^derthe tongue, and at the iMjlb of tlic 
JWba, to be 97^ ; in the rectum 98A° ; in 
defectum of an oxandiabbit 99^^} of a 
*>ilM*|iiitfce heart» Utct, a«d sUimaeh 



of animals 100<> and 101^ These temper 

ratures, instead of varyinp^ like those of 
inanimate bodies, according to the sur- 
rounding media, and cuiiaequently tend- 
ing to a state of equiUbrium, are nalntain- 
ed with very little deviation under very 
great varieties of atmospheric heat. Pal- 
ks sustained a cold of 80'^ below 0 in Si- 
beria, and Gmelin.of 126^ in the same 
country. On the contrary, temperatures 
of 120'^ and more above 0 have been ob- 
served in Africa and America. Linings 
saw the thermometer at 126° in Carolina; 
but when placed under the tongue, or in 
the axilla, it sunk to the point of animal 
heat. Much higher degrees of artificial 
temperature have been supported hv the 
human body. Girls in France slaid in an 
oven where fhtit and meal were balance 
for ten minutes, without inconvenience, 
the thermometer at 265°. Dr. Fordice 
and Sir Joseph Hanks supported nearly 
an equal degree of artificial heat in this 
country. 

From these facts it is obvious, that, al- 
thoug-h in rare instances the surroundint^ 
heat is greater than that of our own bo- 
dies, it is generally considerably less. 
Hence we must explain the powers by 
which our temperature is maintained so 
much above that of the medium in which 
we live. This cipknation is now gene- 
rally founded on the chemical cbangea 
which the blood undergoes in the lungs, * 
and in its circulatioh through the body, 
which Subject is considered under the 
article Haar. There are many drcum- 
stances in favour of this explanation; as 
the increased heat produced by the acce- 
leration of the cii culation by exercise, ike. 
the coldness of a hmb^ when the nutrient 
srtery is tied ; the vanoos degrees of tern* 
perature in different animals oorrespond- 
ing with the perfection of their pulmonary 
system, &.c. I'here are also several facts, 
which show that the living powers of tlie 
constitution, or part, grea^ influence tho 
evolution of heat, independently of the 
consumption of oxv,G;'en in respiration. 
The coldness of palsied limbs, the increas- 
ed heat of psrts m inflammation^ and of the 
whole skin in febrile complaints, are suiR- 
cient to prove this. But it is most clear- 
Iv demonstrated by an experiuicm ot" J)r. 
Currie's. He placed a man in a cold bath 
of 40^, which at first diaunished his tem- 
perature, but it soon regained the.nafcnrsl 
standard. Here there must have been a 
great c vohition of heat, to keep Up the 
temperature under circumstances so 
Strongly tendinr to depress it; yet the 
oonsumption of oxygen was less .than 
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usual, for both the piils*» and respipritmn 
became slower. Mr. Hunter maide many 
experiments on this subject, and conclude 
ed, that there is always an exertion or 
expense of animal power in resisting cold 
proportioned to tiie necessity of" the ca*;c ; 
that this exertion is in proportion lo the 
perfection of the ammal, and to the de> 
l^ee of heat natural to the species, and 
that it is independent of ctrcttWaoiiy voM- 
tion and sensation. 

The power of resisting heat arises from 
the eTftpontion that U comtantly goinr 
on from the surface of the skin, and 
which becomes extremely abundant when 
the temperature of the air is much raised. 
See the aceoont of the organ of tgiiehin^. 
This is a very powerful meani of dimi- 
nishing animal temperature, and conse- 
quently, when long continued, has a very 
weakening effect. Of fourteen persons 
•btpwrecked In Decerober, three sat on 
the deckt out of water, but exposed to 
sleet, snow, and wind; the evaporation 
from their surface must have been im- 
mense, and they died. All the others 
were up to the middle or shoulders in 
the witer for twenty-three hours, yet 
survived. 

Animal heat may be altered from its 
standard by external applications or dis- 
ease ; but the change can be carried 
much further l)^!^^' tlie standard than 
above it. A man could bear to have his 

genis cooled to oO°; but it could not be 
eated beyond lOO^*"; although the heat 
employed raised a dead penis to 114°. 

Sfcrefion. The blood, circulated in the 
manner we have just mention, and pre- 
pared by the organs of respiration, is the 
source from which the ▼arious fluids of 
the animal body are formed in the pro» 
cess of secretion. 

The various arrangements oi these pro- 
ducts ire, in a great measure, arbitrary. 
Milk seems to be formed by the most 
easy process, as it resembles so strongly 
the nature of chyle. Next come the wa- 
tery fluids ; (so called tvom. their appear- 
ance although in composition they mffbr 
considerably from water, chiefly in con- 
taining- i\lbumen). The humours of the 
eye, the tears, sweat, lymph of the cellu- 
lar substance, vapour of the tiiurax, ab- 
domen, and pencsrdium, and the water 
of the ventricles, belong to this clsos. 
The urine seems to come under the same 
head, although it ia of a peculiar and com- 
pound nature; next follow the salivary 
and pancreatic juices ; and then the rou- 
rous fluids poured into the alimentary, 
respy-atoxy, and generative organs. The 



f^i, marrow, grease of the skin, car-irax, 
sebaceous matter of the eye-lids, Mid of 
the external organs of generation in both 
sexes, constitute the class of adipsm 
fluids. The liquor of tlie amiiien, the sy- 
novia of the join «, nnd the prostatic fluid, 
are of a geliitiuous kind. The male semen, 
said the bile, are both of a very peculiar 
nature The chenudd analysis of these 
fluids will be considered under their 
proper articles. 

These very various products are sepa- 
rated from the blood by very dififerent 
organs. The most simple mode of bi cro- 
tion is that performed by the arteries ot 
a part witliout any glandular appanitu»; 
as the fluids of circumscribed wn1ae$, 
the lymph of the cellulsr substsnee^ sad 
tlie fat and marrow. 

Secretion is niorc conipiicateJ, wher 
performed by means ot certaui organs 
called glands. The moat simple of theas 
are the mucous follicles, found in various 
parts of the 'alimentary and respiratory 
canal; consisting of a small bag receiv- 
ing the secreted fluid from the arteries, 
and expelling it through a short excreto- 
ry duct. Hut the name of gland is applied 
moi'i' properly to the larger organs of 
complicated structure, as the pancreas, 
breast, salivary glands, be. These, eon* 
sistin^ of an aggregation of minute parti- 
cles, arc called conLrTomcrate, to distin- 
guish thern from the lymphatic or con- 
globate giunds. Each of them possesses 
an excretory duct^ made up by the union 
of branches from the vai-ious component 
portions of the gland. Tlie larger por 
tions, into which each gland is resolved, 
may be divided into smaller and smaller 
particles^ and ultimately into veiy miDote 
portions; concerning the structure of 
which anatomists have warmly disputed. 
Some describe them as being hollow, and 
called them acini, or cryptx; wliit^ 
others assert that they consist merely 
of convoluted blood-vessels: thr latter 
opinion is the most prevalent at ]> resent. 
The structure of the hver and k dney i» 
analogous to this, in its minute parts: 
both these organs, and psHScularly dif 
latter, exhibit the acinous appearance. 
The ultimate blood-vessels ar^ arranged 
in very different ways in various glandaj 
coiled up in roun^sh maasesy as in the 
kidney ; umn^ed Gke stars in the liver; 
and forming an appearance like a camel* 
hair pencil in the spleen. 

The various properties of secreted va* 
ids depend, no doubt, more on the inte- 
rior terture and vital powers of the sc- 
cretinir Qtgm than on their extern^ ^' 
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bit and conformation. For comparative 
amfomy abewB us lostanceB of the wme 
^uid secreted by organs of very different 

obvious structure. 

How, or why, certain organs secrete 
certain liquors, is the most important and 
cMcndal question in this subject; bat one 
to which our ignorHnce wul not enable 
us to reply in a satisfactory way. Proba- 
bly the chief and proximate cause con- 
lists in difference of structure, and per- 
haps in the srrsngement of the nunute 
Teasels, which are the organs of secretion. 

The pecuhar powers of each part, its 
liiare of irritability, and contractility, 
■mtalso hmve sn impmrtsnt influence. 
The mechanical explanation of the phe- 
nomenon, by the straining of tlie fluids 
through difterent sized pores, cannot be 
admitted for a moment. We have one 
ihnd, the bloody sent into different or- 
gms; each of which separates from it a 
different produce of matter, differing in 
many instances trom any com<dned be- 
fare in the blood. Here then must be a 
decomposition and a recombination of 
elements produced by the hving sction of 
the gland. 

Autrition may be considered as the 
conmletkm of the assimilating functions ( 
to iniich the processes hitherto describ- 
ed, under the heads of Digestion, Ab- 
sorption, Circulation, Respiration, and 
Secretion, are only prehminary and pre- 
psntoty. The fbod, changedin the nuui* 
ner we have already described, aniraaliz- 
edand rendered similar to the being which 
itis designed to nourish, apjiUes itself to 
tbose organs whose losses it is to supply, 
sad tius identification of nutritive matter 
to OUT organs constitutes nutrition. The 
component parts of the living body are 
incessantly carried oil' by various causes. 
thm the machine is continually destroy- 
fl^ awl at distant periods of life does not 
contain any of its original elements. Mad- 
der, mixed with tlic food, dyes ilie bones 
of a red colour, which dissappears when 
ihe Vie of ^e root is suspended* These 
flMBBMna csn only be explained by ad- 
fflittlng an entire removal and rene<val of 
the bony particles. JNow if the most com- 
psct and solid parts be in a continual mo* 
tisBof deoomposltiofi and recompositton, 
lyi jHOtion must be more rapid where 
Ha constituent principles arc in the 
■lallest degree of cohesion, as in duids. 
fkin^iogista have endeavoured to deter* 
■iae the period of the entire renovad<Mi 
of the body, and have considered that an 
iatenral of seven years is necessary for 
<i»jgginal particles to be totally ob- 



literated, and their place supplied by 
others. 

When the nutritiTO matter has been 

duly assimilated, the parts which it sup- 
plies retain it, and incorporate it with 
their own substance. I'his nutritive ap- 
propriation is vatiottsly effected in differ- 
ent structures; since esch part converts 
to its own use, by a true secretion, that 
which is found analogous to its nature, and 
rejects the heterogeneous panicles. 

The mechanism of nstntion would be 
explained, if we could understand how 
each function divests the aliments on 
which we exist of their characters, to in- 
vest them with tile properdes of our or- 
gans; how each individual part co-ope« 
rates in changing- their nutritious princi- 
ple in our own peculiar structure. Ve- 
getables, which form the sole nourish- 
ment of man in many instances, and a 
very great share of it in all eases^ oonsist 
chiefly of carbon, hydrogen, and oxygen, 
with sometimes a small quantity of azote 
and salts. In the organs of the man fed 
on these vegetables^ szote predominates, 
and many new products are discovered, 
not disting-uisliable in the aliment, and, 
therefore, ibrmed in the act of nutrition. 
Bvery living body, without exception, 
possesses tms feciilty of forminp^ and de- 
composing substances, and of giving rise 
to new products. 

The marine plant, whose ashes form so- 
da, if sown ui a box filled with earth that 
does not contain a ])article of that alkali, 
and moistened with distilled water, fur- 
nishes it in as great a quantity as if the 
plant had been growing on the borders 
of the sea, and always supplied with salt 
water. Living bodies then are elaborato- 
ries, in which such combinations and de- 
comjpositions occur as art cannot imitate; 
bodies that to us appesr simple, as soda 
and silex^ seem to form themselves of 
other parts ; while some, whose compo- 
sition we cannot determine, as certain 
metals, sufl'er inevitable decompositions ; 
from which we may fairly conclude, that 
the powers of nature in the composition 
and decomposition of bodies far surpass 
the science of chemists. 

SBVSATIOVS. 

Vision. The mode in which the rays of 
hght are affected} in passing through the 
various parts of the eye, is explained un- 
der the article Optics. See also VAioir. 
We have only to add a few remarks on 
the physiology of the eye. 

The quantity of light that can enter the 
F 
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•je depends on the tUte of the pupil t 

which IS again influenced by the motioiui 
of the iris. When, after shutting the eye- 
lids, they are suddenly opened in a strong 
light, a disagreeable impression takes 
puce on the eye, and the iris dilates or 
Drcomes brorder: heiici^ tlie ptipil i"? 
contracted, and the quantity of hght ad- 
mitted into tiie eye diminished. An op- 
posite chanige takes place when we go 
mm a strong into a weak light. These 
motions depend entirely on the mode in 
which light aHccts Uie retina.: fur the iris 
is of itself insensible to luuunous rays. 
The painful eH'cct produced on the reti* 
na by a strong light is obviated by the 
contracted state of the pupil ; while the 
opposite condition of that opening, in 
darkneHb >s designed to admit a suffici- 
ent quantttjr of nyt, to produce a proper 

impression on the retina. 

The seeing of bodies erect, although 
theirimagch arc paiiucd inverted on the 
letina, is thus explained. An object is 
said to be inverted in respect to others 
which are erect : now all objects u hat- 
ever are painted inverted on the retina, 
and all therefore correspond to each 
other in situation and connection, just as 
if they had bem represented in their 
natural position. All confusion is, there- 
fore, guarded against in the mind; to 
which the image itself on the retina is not 
communicated, but only sn imprsMion 
caused by its formation. 

The motion of the iris contributes to 
distinctness of vision, by regulating the 
quantity of light admitted into the eye : 
and there is another provision tending to 
the same effect, viz. the absorption of any 
superfluous rays, which may have en- 
tered the eye by the black covering of 
the choroid coat* The utility of this 
dark pic^mcnt may be understood from 
ohstr\ ing- llic elTcctsofits ahsccncc in the 
albino, where it causc^^ a tenderness of 
the ov^fao, and an impatience of the light. 

Distmct vision also requires that the 
focus of the refracted rriys should fall ex- 
actly on the retina, without falling .short 
of it in the vitreous humour, or being 
elongated beyond it. The former fium 
constitutes near-slglitedness (myopia) : 
where the cornea and lens are too con- 
Tex» and the sight of remote objects is 
imperfect. The hitter defeetis fer-sighu 
cdness (presbyopis, as bdng common in 
old persons): where an opposite condi- 
tion of tliL- eye obtains, and near objects 
are seen imperfectly. 

As the eye possesses a very eonsideni- 
hie jMQfe of power in leciqg dislmeaj 



both nesr snd lUstsnt ohjectSt it must 

possess some powers of accommodation 
adapting it to these differences of dis- 
tance. Various opinions have been held 
on this subject ; but none are supported 
by sufficiently direct and convincing ar- 
guments to command universal assent. 
The changes in the condition of tlie pupil 
have some effect : it contracts when we 
look at a near object^ to include those* 
rays which would be too divergent for the 
powers of the eye; and it dilates in the 
opposite case, to take in the divergent 
rays. Besides this, different physiologists 
have admitted a power of motion in the 
crystalline, by which its convexity may 
be altered ; a movement of that body back- 
wards and forwards, in the eye, by the 
ciliary processes, so ss to place it at dif- 
ferent distances from the retina ; a com- 
pression of the globe by the four recti- 
muscles, and consequent eJongation and 
shortening of liic optical axis. 

That the retina in the very aads of the 
eye is insensible* owing to the entrance 
of an artery at tliat part, is shewn by ex- 
periments, in which objects vanish when 
tJieir images are brought on that point. 

Single vision, with two eyes, probnbly 
arises from habit; for cJiildrcn sfiem to 
see double ; and the same affection, after 
diseases, have been conquered by use. 

That sight would lead us into many er- 
rors concerning the distance and figure 
of objects, were it not corrected and 
assisted by the touch. The person born 
blind, mentioned by Cheselden, thought 
when he had gwned his sight, that all ob- 
jects touched nis eyes. A square tower, 
at a great distance, appears round ; and 
lofty trees, in a distant perspective, seem 
no larger than smaU bashes that are nearer 
to us. 

Hearing. The undulations of t!ic at- 
mosphere, excited by the M!)ialions of 
sonorous bodies, are collected in the ex- 
ternal ear and auditoiy passage, as ia n 
hgaring trumpet, and are conveyed to 
the membrana tympani, which they cause 
to vibrate. The effect is ti'ansmitted 
through the smaU bones to the watery 
fluid wat filb the internal ear, in which 
the delicate filaments of the auditory 
nerve float ; and by this nerve the sensa- 
tion is conveyed to tlie brain. Muscles 
ftttaehed to lae small bones of ftut ty tn- 
panum have the power of stretdiing or 
relaxing the membrane ; and probably 
thereby adapt the oj e;an to various quan- 
tities of sound, by diminishing acute, and 
augmenting the force of grave sounds^ at 
the changes in the pupil of the eye ac* 
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onHUKiate that organ to a greater or less 
aaiber of rays, acconUng to the effect 
Ikf prodaoe. 

An entire state of the membrana tym- 
pani is not essential to hearing' : for the 
KDse remains, where an opening has 
tikenplsiee in that part ; yet it is neces- 
nytMtthe tympanum iboald communi- 
cate with the fauces, for an obstruction 
of the eustachian tube causes deafness. 

Vibrations may be transmitted to the 
nSXary nenres tbrougti the bones of the 
bead; thus a watch placed between the 
teeth is heard very distinctly^ although 
(be ears are stopped, &c. 

SmdSitg, The odorous efflirria of bo- 
dies are disseminated in the atmosphere. 
The latter fluid passes througli the nose 
in respiration, and thereby bring^s the 
odorous particles into contact with the 
nerves, which convey the im- 
pression of odouis to. the bi-ain. It is in 
the first pair of nerves only that the sense 
of sneUing is supposed to reside, while 
fhe nunerous twigs of the fifth pair, that 
»e diiCribiited in the nose, are merely for 
tfiepurposeof general sensibility. Hence 
we see twc very distinct modes of sensi- 
biUty in this part, one of which may be 
citirely ob1itented» while the other is 
ttgmented ; in violent coryza the ordi- 
Miy feeling is very acute, for the pitui- 
tary membrane is painful; but the per- 
WQ at the same time is not conscious of 
ftertr w i p es t odours. 

As air is the vehicle of odours, its pas- 
sage through the nose, in ordinary respi- 
ntion, is suffident for the purpose of 
mmn^ i bat whim any odour is particu* 
hriy agreeable, we make short and re- 
peated inspirations, and at the same time 
dnrtthe mouth, that the air which enters 
the lungs, may pass entirely through the 
MM. On tlw oontraiy, we breathe by the 
Mdi, or entirely suppress respiration^ 
vhen odours are unpleasant to us. 

The small distance between the origin 
tf lbs olfoctory nerves in the bndn, and 
tliiit temdnation in the nose, renders the 
tnnsmiision of impressions very sudden 
and easy. This induces us to apply to the 
iKtse stimuli that are proper to revive 
—Billltj when life is suq>ended» as in 
cases of fainting, suffocation, &c. 

Tatting: No body can affect the org'an 
of taste, that is not soluble at the ordina- 
ry temperature of the sahva. Hence the 
chemicil maxim* ''eorponi. non a^nt, 
■ia aoluta,** may be very justly applied to 
^ sense. If the tongue be completely 
and a body applied to it be also dry, 
iimse of taste ensues, as any ouc may 



convince himself by wiping his tongue 
dry, and applying sugar to it. The state 
of die tongue's sornee, which is well 
known to depend much on the condition 
of the stomach, also impairs our sense of 
taste; hence in some disorders every 
thing tastes bitter. 

No sense approaches more nearly to 
feeling than this does; and the org'an 
bears a considerable analogy to that of 
the sense of touch. The superior papil- 
lous surfkce of the tongue is the organ of 
taste, but we cannot deny the power of 
discerning savours to other parts of the 
mouth } bitter substances are particularly 
tasted about the throat; and m some in- 
stances, where large portions» or the 
whole tongue, have been cut away or 
destroyed, a perception of taste has still 
remained. The lingual branch of the 
fifth pair is considered as tiie true gusta* 
tory nerve^ while those sent to the tongue 
by the eighth and ninth are regarded as 
merely nerves of motion. Although the 
tongue appears to be a single organ, it 
consists of two symmetrical halves ; and 
should be considered as a distinct right 
and left or^n closely appUed to each 
otlier. This is shewn in hemiplegias 
where one half only is paralyzed. 

Touching* The whole mmco of the 
skin is the organ of this sense, which 
gives us information concerning more 
properties of extraneous bodies than any 
other of our senses. The sight, hesring'^ 
smell, and taste, are confined to circum- 
scribed hmits ; while the touch, distribut- 
ed on the whole surface, effectually pro- 
Tides fbr our preservation, by giving US 
notice of the approach of external bodies^ 
and informing us of their properties. 
Every thing that is not sound, lights 
odour, or savour, is appreciated by this 
sense, as the temperature, connstence» 
dryness, or moisture, magnitude, dis- 
tance, &c. of objects. It corrects the er- 
rors of sight and the other senses, of 
wMch it may indeed be justly termed the 
regulator, and, above all others, furnishes 
us with the most certain and ejuict ideal. 
Exercise and cultivation bring' it to a 
wonderful degree of perfection, so that 
in blind persons it- may almost be said to 
supply the loss of sight ; in some such in« 
stances, different colours and their vari- 
ous shades have been distinguished byita 
assistance. 

Although <he tangible qualities of bo- 
dies can be perceived by every part of 
the cutaneous organ, it possesses in some 
situations a more delicate structure, con- 

Hrting of fine pointed proiniiieiim caOsd 
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papule^ endued with greiiterieiitiliiHty 
and VMCobrity, and thereby conttttutingr 

in a more especial manner orj^ns of 
touch. This is tlic case with the hands. 
The number of bones that compose these 
organs render them toaceptible of infi- 
nitely varied motions, and enable them 
to explore with accuracy the surfices of 
the roost unequal bodies. The soft ends 
cf the fingen receive large nervea and 
arteries, and possess very numerous and 
prominent papillae. This finely org-anized 
skin is formed intfi n i^Tntly convex pro- 
tubt rance, by an accumuiatiuu of a soft 
fat under it, and it is defended and sup' 
ported by the nail s and accordingly these 
pulpy extremities of the fingers are en- 
dowed with the most refined sense of 
touch* The lips and the glans penis have 
a riniilar structure* and receive from this 
ori^-anization a very exquisite sensibilitjr^ 
which is a inoflification of touch. 

As the cutaneous pupilis are covered 
hj the epidermisi it follows that the very 
superficies of the body is insensible. The 
cuticle and its appennag-es, the nails and 
hair, have ncitlicr vessels nor nerves, and 
po&se&s no powers of life or growth in 
themselves. It forms a medium, moder- 
ating* the impressions which would be 
too vivid from an absohite contact of sub- 
stances ; when pretematurally thickened, 
as in the hand or the labourer, it obstructs 
sensation; and when entirely removed, 
as by a bUster, the contact of bodies ex- 
cites pain. It is nlso important in pre- 
venting the action whicli the utniosphere 
would otherwise exert in drying the sur- 
ikce of the bodv; when removed in the 
deud subject, the skin immediately be- 
comes horny, and the same etfect extends 
more or less to the subjacent parts : in 
the living body its removal is followed 
by incrustation or scabbing*. 

The skin is also to be considered as an 
organ of secretion, and perhaps of ab- 
sorption. Under the former head we 
i^ew it as the means of separating and 
cicpellln.q" from the body extraneous mat- 
ters, whose retention would be injurious 
to the system. This may be proved by 
eniptive disorders, by the odours of 
musk, garlic, &c. which affect the per- 
spiration ; by the phenomena of sweatinp;, 
&c. by the injurious eficcts on the sys- 
tem at large, which a suppression of the 
cutaneous secretion causes, and the relief 
experienced by sudorific remedies in 
various cases. 

i he secretion from the skiu has been 
divided into the sensible and insensible. 
An ahttadant vapovr continually eihal^ 



from the whole surfiice, and has the name 

of insensible transpiration, or perspira- 
tion, when it is invisible to the nnked 
eye, and passes ofi in tlie state of gas ; 
but it is called sweat, when, becoming 
more copious, it flows in form of a licpud* 
The innumerable arteries, which per\ade 
every part of the skin, are the source of 
these secretions ; and their exhaling ori- 
ficea are supposed to penetrate the cuti- 
cle in a state far too minute for any means 
of research that we possess. If the naked 
bodv Vu j)luced against a wliite wall in 
the sun, duhng^ ihe summer season, a sha- 
dow produced by the cutaneous exhala- 
tion maybe perceived; and the following 
is also a decisive experiment to the same 
point. Apply the end of the finger near 
a glass or finely polished metallic instru- 
ment, and the body will soon have its 
surface tarnished by a vapour, which is 
dissipated when the fingrr is removed. 

A great resemblance exists between 
the cutaneous and pulmonary secretions; 
both are simple arterial exhalations, and 
the mucous membrane of the aerial pas- 
sages is a continuation of tlie skin. The 
two secretions counterbalance each other; 
and the connection between th^ is evi<- 
denced by the remarkable distress of 
breathing attendant on extensive burns^ 
There is a similar connection with the 
mucous exhalation of the tatestinsl canal ; 
and a stiU more remarkable one with the 
kidnf yf?. 

The (jnaiitltv of the insensible perspi- 
ration appears by experiments to be very 
great. Sanctorius, a Venetian physiciai\, 
who first noticed its importance and ex- 
tent ('.vlience it has acquired the name of 
perspirabile sanctorianum) estimated it 
at five pounds in twenty-four hoors^ when 
the solid and liquid food amounts to eigM 
pounds. In temperate climates it may 
be from two to four pounds daily ; but it 
varies according to numerous circum- 
stances. 

The chief bulk of insensible transpinu 
tion and of sweat is water; it holds seve- 
ral salts in solution. Carbonic acid gas 
is also found in considerable quantity; 
and even, according to some experiments^ 
azote and hydrogen. An oily or seba- 
ceous matter is secreted from the skin, 
to preserve the cuticle in a proper con- 
ditiim of suppleness; hence water is 
repelled from the naked body, when 
thrown on it. There are n.1so some vola- 
tile and odorous particles furnished from 
the simie source, in which the peculiar 
smell of individuab and of nutions re* 
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Sveat seems to be nothing more than 
ao increase of tlie insensible perspiration 
praduced by augmented action of the cu- 
taeoas veaaela. Increased temperature 
ind exercise gire rise to it ; and it f ur- 
aishes the most powerful means of re- 
dadng that augmented temperature, ac- 
cording to the well known IHgorific 
effects of eYiporation. Hence the human 
body has borne a greater heat than that 
of boiling water, without having its own 
teoperature raised. 

IwMfjvM sf Me Bndn and^ervet. — ^The 
org-ans of the animal functions, which 
iictp up the connection between the 
ixxly and the faculties of the mind, and 
»e therefore found only in animated or- 
gvttied bodies^ may be conveniently di* 
vided into two classes; the sensorium, 
iod the nerves : the latter inchiding- the 
Qenes and their origins from the brain ; 
the former comprehending the rest of 
the cerebral offgans» by which the offices 
of the nerves are connected with the 
fflorc noble part of our frame, the facul- 
^tt of the mind ; and wliich may there- 
'^sre not imaptly be termed the organ of 
'■ie mind. For the differences which 
animals present in a comparison of the 
proportions of these parts, as well as in 
<^ ue of the bndn altogether, 8cc. see 
Comparative Akatomt. 

The brain, when brought into view by 
arenMval of the cranium, presents a dou- 

ntotion : it rises slightly during expi- 
and anhndea again when the 
than is dilated. This is explained from 

temporary obstruction which the re- 
^ of the venous blood experiences 
lungs are compressed. But a 
Mre conspicuous elevation and depres- 
sion of the cerebral surface arises from 
Hie impulse of blood into the arteries of 
Jshead; Uiis motion is therefore per- 
ijmchromma with the pulse, and 
■*f be felt in every infant whose fonta- 
lelle is not closed. The quantity of blood 
received by the brain is very consider- 
^\ according to Hallcr^s calculation, 
oetveentwo-thirdaand ahalf of the whole 
of blood that enters the aorta. This 
Mood is circulated through all the minute 
od numerous arterial ramihcations of the 
frater, before it enters the brain» as 
fQMddseem, in order to diminish ita 
"•p«laye force ; it rises contrary to its 
P*nty, and its conducting tubes have an 
*ybr and tortuous course before they 
"■iheatonthe pia mater; which cir* 
^y» aeat ai^pment the retarding effect. 
^*>3rthiqg9 on the contnuy, ncUitates 



the blood's return, and pT<^entt TenouB 

distention. 

The vast and wonderfully complicate<l 
vascular apparatus of the brain, and the 

large proportion of blood sent to the 
organ, naturally lead us to suspect, that 
this part and the heart are closely depen- 
dant on each other. If tiie cerebru ar- 
teries be all tied, the animal perishes in- 
stantly. The influence of the heart, 
essential to the preservation of life, docp 
not seem to consist so much in tlie agita- 
tion which the cerebral arteriea commu- 
nicate to its substance, as in the effect 
which the arterial or oxygenized blood 
exerts on it. For if venous blood be sent 
into the head, instantaneous death en- 
sues; and this aeenia to be the way in 
wliich the cessation of respiration, by 
drowning, hanging-, &c. proves fatal. 

Nerves, which arise from the brain and 
spinal marrow, and are the organa con- 
veying the impremiona of external ob. 
jects to those parts, are not foimd in all 
structures of the body. The cellular sub- 
stance, cuticle, rete mucosum, hair and 
nails; cartilages, bonea, teeth, perios- 
teum, and marrow ; tendons, aponeuroses, 
and ligaments; membranes, as the dura 
mater, pleura, ])ericardium, peritoneum, 
Ice. the cornea, &c., the abaoroent system, 
the secundinea, and umbilical ehord, are 
in this predicament. For an account of 
the disputes wliicli have arisen concern- 
ing tlie sensibility of Uicse parts, see tlie 
introductory remarka on sensibility and 
contractility. 

The ultimate points of origin of the 
nerves from the brain, are hitherto hard- 
ly determined ; so that it is still question- 
ed, whether or no the right and 1^ 
nerves decussate. That this is the case 
in the optics is tolerably clear; and the 
fact, that injury on one side of the brain 
causes paraiy sis dPthe opposite side of the 
body, nas led to an inference, that Ae 
same decussation obtains in all the nerves. 
The ganglia and plexuses, in which diffe- 
rent nerves are united together, proba- 
bly perform an ofBoe amdogoua to the 
arterial communioations ; that of pre- 
serving the connection of any part with 
the brain, when the direct communica- 
tion is cut off. 

Physiologists have endeavoured to traoe 
the termination of nerves in the organs 
which they supply; but the research is 
almost too subtle for our imperfect modes 
of investigation. In some instancei^ as 
the optic and auditory, they are manifoat- 
ly resolved into a soft palp ; and we con« 
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jecture, by aitalogy, that the same mode 
■My obtAi in tmtn. There are loine 

obvious differences, which may account 
for the f^ifTrrent mode of affection in 
the various seiises. The retina, which is 
the exptoded end of the optienerve, kof 
so deficate pulpy a nature, as to approach 
to fluidity, and it is acted on onlv bv the 
rays of light, which arc not perceived by 
any other ^ii&e : the auditory nerve, 
wlueb alone perceires loundiy » lather 
firmer, &c. 

That the mind is veiy inunetiiately and 
essentially connected with the brain, and 
that the aainallUnetioABaf aentatimi and 
vohintaiy motion are no Um intiiiiatdy 
dependant on the same orfrtin, may be 

{jroved hv such an alMindance of jjiu'sio- 
Ogicai ajid puliiolu^ic;ii piienutneiia, tiiat 

no doubt can he entertuned of ihe Ihet 
An injmy of this organ suspends or an- 
nihilates the whole, or a part, of the men* 
tal operations, and puts an end to all feel- 
ii^ and motion : the organs of the body 
remain entire; the neires connecting^ these 
wiih the sensorium are uninjured ; but 
ihi' perceptive faculty is lost. Ag-ain, an 
iniurj of one side of the braiu often causes 
a loas of feeDng and motion in one ado 
only of the body; which in consequence 
of principles inexplicable by us, always 
affect the opposite half to the injury. 
That the sensible impresMona made on 
our organs arc conveyed by the nerves to 
the brain; and that the latter part is the 
seat of the sensation, although it is refer- 
red by the mind to the part itself ia 
pfored by cutting or tying a nerre: in 
which case, the usual impression canaea 
no perception. The truth of this asser- 
tion, which will hardly nieet with credit 
among the umnionned, is illustrated by 
what bappcna to persons whose Ebim 
have been amputated : they are constant- 
ly comphining" of pnins in the toes orfln- 

Sers ot ihc limbs ihey have lost. Here 
le middle of the nerve is iititatcdt but 
tbe pun is referred by themuidtoitsez* 
tremiUes. 

Yet although the influence of the brain 
be tiius essential in tiie business ot sen- 
sation and Yoliintaiy motion, and an un* 
impaired state of me nerves paishig be- 
tween the organ and tlie sensorium be 
consequentlyan indispensable condition in 
those nmetions, other departments of the 
animal economy are not so immediately 
subject to the power of the brain. The 
processes of dig-estion, absorption, circu- 
lation, secretion, and iiutntion^ those, in 
shorty which constitute tbe internal life, 
stall go 0D» when ii^jiiiics «f the bitb hm 



suspended the animal fonelioDB : nay, tbey 
may aorvive fbr monthly or even yesrs* 

The ligature of the nerves of a part does 
not destroy its circulation or nutrition j 
although ihese proce&ses may perhaps bc 
impaired* How, then, will it be 
does an injury of the brain so often prove 
fatal.' The indivichtal ou^ht still to live 
internally, althoug-ii his external has 
been annihilated. But here we notice a 
function that partakes of both; namely, 
respiration. The dilatation of the chest 
can onlv be performed by means of mus- 
cle^ whose principle ot action comes froni 
tbebnon: aatheinjury ofthehtter organ 
has paralysed these, the blood can no Ion 
ger receive thr.s. changes which it under- 
g-oes in re-'*nirLiti: ti, and thereby becomes 
uniit lo suu»uUic tiie heart to action. Of 
to keep up tbe powers of life in aay of 
the organs of the body. 

That the nerves are,aawe have dcscrib 
cd, the medium of connection between 
the mind aisd its org-aus is clear ; but bov 
their ofhccs are performed, is a moca 
more obacure question. It has occupied 
the aUention, and engaged tlie expcn- 
menU of physiologists, in all ages; but 
nature has not hitherto lifted the Teil,«» 
tiie subject lemsins nearly in its origimi 
obacurity. An oscillatory or vibratory 
motion of t^e nerves, or a nervous fluia 
contaiiM. d in or a':!l)(Mu ng to these or^ns, 
has been assumed, iii explanation 01 the 
ftcts. According to some, the latter is a 
liquid contained in tubes: while others 
liken it to caloric, light, osveren, the clec* 
trie, or magnetic fluids. 1 he partisans 
of the latter opinions consider, that the 
recent discoveries of galvanism add nnicn 
weight to theur arguments. See G^^^' 
nsM. 

A supposed central point, to which sjj 
sensations are carried, and from which iB 
motions emanate, is called tbe semoniiiB 
commune ; and is considered as the seat 
of the soul. Des Cartes placed this in the 
pineal g-land, others in the corpus callo- 
sum, pons Varolii, corpora striata, 
The learned SoSromernng has hitely en- 
deavotired to show, that the scat of t.^e 
soul must be in the water of the venlncJ^s, 
as he has succeeded in tracing the origin* 
of all the nerves from the sides of these 
cavities. The records of morbid ana- 
tomy refute many of these opinions, 
as they show the parts considered as 
sensoria to have been diseased and de- 
stroyed without any impuiment of tbe 
mental faculties. 

The curioos and compUcated stnictarc 
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of the bnun has led some to suppose, that 
pHticukr powers resided in certain emi- 
aeKeiw depressions of the brsin; and 
thiiis tlie foundation of the peculiar no- 
tions of Dr. Gall, whose speculations have 
ittn*cted so much notice. He contends, 
that the inequahties of the brain's suduce 
ire the seat of the mental powen» and of 
the various propensities, &c. of the human 
species; and thnt these are accompanied 
bv corresponding irregularities ot the 
sbUi diieeniible by external inspection. 
The whole ftbrie of hia speculattona aa» 
bowerer, too visionary for serious refuta- 
tioD. Sec Rees'a " Cyclopaedia," article 

The consideration of the various men- 
tll powers belongs to the science ot me- 
tqmjsei^ and ml be punned under the 
fnperarticies. 

Skepiar and Watching. Sleep is the 

repose of the organs of sense, and of the 
toluntan,- motions, by means of which the 
communication of the senses with exter- 
id objects is interrtipted. It is the re* 
itth of that lawy which subjects the ae» 
tions of the exterior or animal life to pc- 
nods of intermittenre. The most pertect 
diep is ttiat in wliicli ail the tunctions of 
till duB are suspended* as the sense- 
tioa% perception, imaginaticiiy memory, 
.Itidgraent, locomotion, and the voice ; the 
lottt perfect affects only a single organ. 
Between these extremes, every gi-adation 
atjoceort snd, from the partial suspen- 
sion of some functions, while others arc 
going on, arise dreams, and the various 

tQomena of sonmambulism. It is, 
ever, tiie same principle, whether 
<)bierred in the relaxation that follows 
the contraction of a voluntary muscle, 
^u) ibe entire suspension of the animal 

Wstehinif may be considered as a slate 

of considerable effort and expenditure of 
■Jie sensitive and moving principle, by 
^e organs of our sensations and mo- 
tai^ This principle would soon have 
heen exhausted, if its reparation were 
not facilitated by long- intervals of rest. 
Sleep and watching', therefore, call for 
yh other, and are of reciprocal neces- 

S^eep, however, only suspends that por- 
|ion of life, the design of which is to main- 
^ a commerce with external objects 
"•■■iry to our existence. The interior, 
ii^imilating fiuetlonsare still carried 
Digestion, absorption, circulation, 
'•■potion, secretion, and nutrition, are 
^*Pu^^ : the two former, indeed, seem 



to he performed with greater energy, 
while the rest are rather dimuusjAed. The 
poise is slower, respiration less freqaeatf 
perspiration aiid urinary secretion less 

abundant. 

Nuiiiltous causes of excitation, con- 
stantly acting on our senses during the 
day, keep them in a state of activibr ; and 
the absence of these at night is favour- 
able to the repose of our orgpans. By 
multiplying and increasing stimuli, the 
period of repose may be put off; bttttbese 
gradually lose their powers, and after a 
certain time nothing can hinder its ap- 
proach. Exhausted by fatigue and watch- 
ing, the soldier sleeps at the side ot the 
cannon; the alave reposea under the 
blows of his master; and the criminal 
sinks to rest amidst the agonies of tor- 
ture. 

' Sj/mfathy. All parts of the living body 
are umted by certamrelatiye connections, 

namely, sympathies, which establish a 
concord and harmony between the actions, 
of the animal machine. The nature of 
this phenomenon is still obscure : we know 
not why, when one part is irritated, an- 
other very distant org-an should perceive, 
this irritation, and even contract; nor are 
\\ t agreed on the pecuhar instruments of 
sympathy ; that is^ on the organs which 
connect two parts, one of whicn perceives 
or acts while the other is affected. That 
the nerves cannot be considered as the 
exdusiTe means of it is obrious ; since 
muscles, supplied from the same source, 
do not ahvays sympathize, while a close 
intcr( ouiije sometimes svibsists between 
parts whose nerves have no immediate 
connection. Often, slso^ the sympathy is 
not reciprocal. Examples of this prmci- 

Ele may be seen in the sw^elling of the 
reasts from distention of the uterus; 
itching of the nose from worms in the in> 
testines,andof the glans penis from stone 
in the bladder; contraction of the dia- 
phragm from irritation of the pituitary 
membrane i pain in the shoulder irom in- 
flamed liver, &c. 

The chief, and perhaps most extensive, 
source of sympathy must be referred to 
the nerves, and particularly to :i reaction 
of the sensorium. When a part is stimu- 
lated, and the sensotium wedled by its 
ili]Hidatio&, the latter reacts through the 
nerves on another org^n, and incites it to 
action, though tliere may be no imme- 
diate nervous connection between them. 
The motion of the iris, arising from the 
impulse of light on the retina ; that of the 
diaphragm in sneezing, from irritation of 
the pituitary membrane, are examples. 
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Other modes of fympatfaetic eoimeetion» 
without the immediate concurrence of 
nerves, are pointed out by pli vsioloi^^ists : 
as by blood-vessels, in the sympatlues of 
the uterus and breasts : from the anasto- 
moses of the epigastric and internal mam- 
mary arteries; by lymphatics; by analo- 
g-y of the irspeciire functions, us tli(* 
sympathy of the lungs and comtiioa uilc- 
ftiroents. 

HaUt^ or the reiterated repetition of 
certain acts or mn^ifins, has a powerful in- 
fluence \\\ the HiumuJ economy. Hut it 
operates much iiiote decidedly on the 

animsl* or exterior^ than on the orgaaic, 
or interior life. It has the effect of di- 

minis'nn^- Oic nsibility of our org^ins, 
as appearii Iroiu the effect of using pes- 
saries In the vagina, catheters in the ure- 
thra, &c. Relative pleasure or pain are 
brotight by the influence of this principle 
to the statu of indlfTcrence. Thing-sure 
agreeable or disagrc cubic, by a compari- 
son between the impression they make 
on the senses and the state of mind re- ' 
ceivlng" that impression. Hence the im- 
pressions produced on our org^ans in the 
cases just mentioned, although at first 
painful, are soon disregarded. Pleasant 
sensations are the same. The cook and 
the perfumer .u e not alive to the enjoy- 
ments whicii tiiey procure for others. 
The plearin^ emotions connected with 
the sight and hearing are soon rendered 
obtuse by repetition ; and any pleasure 
constantly repeated produces the same 
series of feelings; viz. pleasure, indiife- 
renee, satiety, snd eren aversion. The 
mind is the centre (tf these changes. It 
institutes n comparison between the ac- 
tual sensation aud the preceding impres- 
nonsy and in proportion to the difference 
between these wiU be the vivadty of the 
present impression. It belongs, tliere- 
ibrc, to the nature of pleasure and pain 
to destroy themselves, and to cease to ex- 
ist because they have existed. The art 
of prolonging the duration of our en« 
joyments consists in varying their sour- 
ces 

Habit, however, which deadens sensa- 
tion, augments and brings to peifection 
the judgment. 

Most of •the functions of the org-anic 
liie are removed from the dominion of 
habit \ circulation, respiration, &c. ; 
yet the influence of this principle is 
unquestionable in some parts of tl\e or- 
ganic fnnctions, as the urinary secretion, 
evacuation gf faces, hunger and thirst Sec. 

Vohmtary MaUvna and Jtl^t§eu!ar AcUm* 
Having already gone over the subject 



of sensation, one of the offices of (he 

nerves, the other, motion, remains foF 
consideration. The motions of the body 
have been commonly divided into two 
classes, the voluntary and involuntary. 
The action of the heart, stomscb, and in* 
testines, &c. exemplifies the latter; while 
the former are the actions of almost all 
the other muscles of the body. Some 
are of a doubtAiI nature, as those of re- 
spiration, of the ossicula auditus,and the 
cremastcrs. Different pliysiologists as- 
sltpi these to one of the above classes, or 
to a uuxe<i division. 

The arrangement b not unexceptiona- 
ble* There are few functions entirely 
free from the operation c?f the will, if we 
consider the connection of the imagina- 
ti(m and passions of the mind with that 
power : as, on the contrary, many muscu- 
lar motions, which were originally arbi- 
trary, become by the force of habit quite 
involuntary. Thus we can hardly bend 
the little finger without the ring fio* 
ger; and cannot help winking, if a per- 
son brings his finger rapidly towards 
our eye, althoutfh we are certain that 
he will not stnicc us. Again, Wis- 
cles which usually obey the will, refute 
obedience under circumstances; hencs 
the difficulty of ficscribing' a circle with 
the hand and loot of the same side in op' 
posite directions, of moving the two 
hands with an opposite circular motion, 
^.c. Numerous instances mi^ht be quot- 
ed f f the power of the will over motions 
that are usually involuntary; we shall 
merely mention the fact, supported by 
the personal testimonies of Drs. Barnard 
and Cheyno, of an English officer, who 
could intiuence the action ol" lils heart 
and arteries, (" i real, on Nervous Ifis- 
eases," p. 307.) Perhaps these pheno- 
mena may be accounted for by a reaction 
of the sensorium, excited by a mental 
stimulus. 

We may observe of the voluntsiy mo- 
tions in general, that they form the chiet 

character that disting-uishcs the animal 
.'u,d veg"etable kingdoms. No plant lias 
yet been discovered that seeks its food 
by vduntaiy motion ; nor, on the contia- 
ry, is any animal known, that does not 
either possess a power of locomotion, or 
at least procure its food by the volim- 
tary motion of some organ or member. 

These motions in our own bodies shew 
the very complete harmony between the 
mind and i!ie material fabric, as we shall 
readily admit, when we observe the won- 
derful celerity with which the fingers of 
the viofin pmyeiv or the organs of speech 
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•f t person Bpea1dner> move, and reeol* 
Ject that an act of TcwtioB is necessary ibr 
each motioTi. 

The ^sunguishini^ characteristic of 
aniscular fibres, is their irritability, the 
qaality by which tliey contract in obedi- 
ence to the will, or on the iipjjUcatlon of 
stimuli. This is an endowment residing 
In all musculur organs, but not in equid 
degree. The hoSow muscles, which sr« 
subservient to the vital functions, hold 
the first rank ; tliese are followed by the 
liiuscles of respiration, and the other vo- 
luntary muscles close the enumeration. 
It is doubted whether the arteries or the 
lai^ trunks be irritable. 

The contraction of ;\ muscle consists In 
a shortening of its tibres, which are mark:- 
«d by transverse rugae, and (ke\ indurat- 
ed. But although its length is thus 
mimshed, its circunfiferi-'nce is propor- 
tionally enlarged. These circumstances 
produce an approximation of the move- 
able poiiita to which the muscle is attach- 
cdy and in this way all the motions of the 
body are performed. 

Ad uninterrupted supply of blood, and 
comiection with the brain by the nerves, 
IS essential to the voluntary action of 
muscles : ligature of the arteries or 
nerves destroys this power. But these 
organs stiii retain the faculty of contract- 
ing on the application of stimuli, even 
idler the connection with the brain be 
cut ofi", an;l the animal be in o'licr rc- 
ppccts dead : this power is the irritahili- 
las of Ualler, the vis insita, or muscularis; 
vhicb» as that great physiologist and his 
AUowers contend, is peculiar to the mus- 
cular fibres exclusively. That tljis pro- 
perty does not depend on the nerves is 
dear, from the fact of several parts sup- 
plied with nerves not possesnngit} and 
from its remaining after the nerVCS of A 
part have been divided. 

The nerves may perhaps be regarded 
sa the more remote or exoting causes of 
■Mcular motion, of which iiritabillty is 
the proximate or efficient cause. The 
passions of the mind act on the sensori- 
uiOf which reacts on the nerves of the 
hawt» and thus hei|;btens the irritability 
of that organ, exciting palpitation and 
other irrt'g'ular motions. The operations 
«f the will on our organs of motion may 
Wta^ilabied io the same way. 

Thss distinction of the causes of mus- 
cular motion maybe supported by the ex- 
neriments, in which the irrituhility of 
me muscles has remained after purui) sing 
atmt, by tying or catting its nerves; 
ad bv cases of paralyaiSy in which 



sensation haa remamed In a 1M» afiar 
its power of motion has ceased, or vies 

versa. 

As it would be a fruitless labour to 
enumerate and consider all the hypothe- 
ses that have been framed concerning 

muscular motion, w e shall pass over that 
pai t of the subject, and refer the reader 
to the article Galvaxirm, for an account 
of the eifects of that principle on tho 

muscles. 

The real power of muscles h immense. 
In the human body they aie generall} in- 
serted near the centre of motion, and 
consequently with a mechanical disad- 
vantage ; so that much of their force is 
expended ia overcoming this obstacle. 
Hence it has been calculated, that the 
dehotd exerts a Ibree equal to 3568 
pounds to surmount a resistance of SQ 
pounds. The force witli which a mus- 
cle Cf^ntr irts is in a direct ratio witii the 
number of its libres : but the degree of 
its contraction, and consequently the ex- 
tent of motions that it can effect on tho 
limb, is relative to the length of the fi- 
bres. The precise limits of contraction 
in each fibre cannot be assigned ; for 
though the long muscles of the extremi- 
ties arc supposed to diminish only a tliird 
of their letie-th in contraction, tlie t u cii- 
lar tibres of me stomach, which, in ilic 
atate of extreme dilatation of this organ, 
from circles of nearly a foot in diameter^ 
can contract to a ring of one inch in cir- 
cumference 

Our body contidns about (bar Irandred. 
and fifty muscles, which, when we cona* 
der their wonderful and artificial con- 
strtiction and collocation, and the united 
advantages of firmness and mobility in 
the instroments of motion to which they 
arc fixed, bestow on us two endowments 
of the liig-hest utility and consequence ; 
the grr it est ability of the whole body and 
of individual parts, combined with a won- 
derful Strength and power of enduring 
continued exertions. Botli these prero- 
gatives arise partly from the perfection 
in the fabric of the muscles themselves ; 
which, as well as the perfect state of the 
limbs and if^nts, is most conspicuous, 
in the adult stage of life; and pnrtly 
from cxerrise and habit, the influence 
of which, in augmenting the exLeut and 
celerity of muscular motion, is most con- 
spicuous in the feats of the opera and 
rope dancer, the runner, the hoxer^ the 
porter, Stc, 

Voice and Speech, The voice is a sound 
resulting from the vibrations which the 
air suffera during its passage through tho 

a 
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flottis, when expelled from the lung 4. 
peech or articulated voice is produced 
by this sound, modified by the motions of 
the tongiu% hps, and other parts of t!»e 
mouth. U is obvious, therefore, tliat no 
ftnimftlB can have a voice> unless they pos- 
•ess !'.r> j^. 

The lurynx is the instrum'^nt of the 
voice, of which the rima glottidis is the 
immediate orgnn. Hence, if the tracheA 
be opened be low, so as to prevent the 
air from pasisin^ through, the voice ia 
tl(•s♦ro^ ed ; whih-, if t!ie o]>enlng*bc made 
above, the speccli only is dcslro\ t d. 

It IS luuvemlly agreed amon^ pla sto* 
logists, that the air expelled from the 
lunt^s in expiration, strikinj^ apfainst the 
sides of the rima glollidis (clna-ilx vo- 
cales) constitutes the voice. Hut it is 
necessary that the opening should be 
placed in some conditioji produced by an 
exertion of the will ; for, although air is 
constantly passing to and Iro, Uic voice is 
not formed, unless by an expreas effort 
for that purpose; neither. is it formed 
duriMj^ sleep ; nor after the nju.-.cl' s of 
the urvteiioid carti!:4 s ljuve been para- 
lysed by dividing their i ves. 

The manner in which the voice is 
dianged from acute to grave, and 7>ice 
versuy has been much disputed . \\ aether 
it arise from dilatation and contraction of 
the apeKure, or from tennoti and relaxa> 
lion of the chordx vocalcs. On the for- 
mer supposition, t!ie hiiinan larynx may 
be compared to a wind instrun»ent, in 
which the enlargement of the aperture 
venders the sound gi ave, aiid its diminu- 
tion acute. By the latter explanation it 
resembles a stringed instrument. After 
considering the argtnnc-nts on both sules, 
we should be incUned to admit the opc- 
xation of both causes. The change of the 
vote- fr( rfi acute to grave at the time 
of puberty , when the hirynx undergoes a 
remarkable develcpement, as well us its 
acuteness in females, whose glottis is less 
by one-third than that of man, shew that 
the size of the aperture has a great in- 
fluence. ()l)scTving 0!i the nt!*er h.ei 1 
that iiic vocal chords aunut oi cousitiera- 
ble tension and relaxation, we must allow 
that these variations will render them 
susceptible of ex'^cutinf^-, in a given time, 
vibrations more or less extensive and ra- 
pid. And although they are neither dry, 
stretched, nor isolated, which arc nece.s- 
.sary conditions to the proi'viciieii of 
soiiFid in those Ptrinf^cd i:>:tiiiin •ii'».s to 
whicii the larynx has been compared, 
yet they are analogous to vibrating bo- 
dies placed at the top of wind inslru- 



ments, as the reed in hautboys, the 
mouth-piece in flutes, ^c. and equally 

contribute to tlic foin.ution and varied 
inflexions of vocal soiwul. That all the 
changes and conditioub of tlie vocal or- ' 
gans, of whatever description, necessary 
to the production and modification of 
sounds, are produced by i!ie nmscles of 
the part, is rendered obvious by the ele- 
gant experiment, in which the ligature 
or section of one, or both recurrent 
nerves, or paria v:isp, either si iru ally im- 
pairs, or entirely destl'Oys, the vocal 
powers of the animal. 

The modifications of the voice ^Iso 
affected by the length of tlie trachea: 
hence the larynx is manifestly drawn up 
in the neclc, in the utterance of acute 
sounds, aiui as plainly descends when a 
grave sound is produced* In singing, 
where these effects take place in a 
greater decree, the head is thrown back 
upon the neok in the former case, and 
brought forwards on the chest in the 
latter. 

'l iie voice is stronger in proportion to 
the capacity of the thorax; hence it is 
weaker alter meals, when the stomach, 
distended by food, prevents the descent 
of the diaphragn>, and in consumptive 
persons, v here the capacity of the lungs 
is diniinishcd by disease. It acquires 
more force and intensity, and becomes 
more sonorous, by its reAectiona in the 
mouth and nasal canals. Hence it Is 
disagreeably altered, when its ]},»ssage in 
this direction is stopped by disease, as by 
polypus, and it is then commonly, but 
quite erroneously, said, that persons 
speak through tlie nose. 

M histliug, wJiich is common to man 
wiUi singing-birds, is produced in the lat- 
ter by their double larynx ; but in the for- 
mer it is affected by a contraction and 
rot rni^aiioj) of the lips, in imitation of the 
eiicct produced by birds. ^ 

In singing, the voice runs through the 
different degprees of the harmonic scale 
\vini more or less rapidity, changing from 
acute to grave, and vi'c(- Tev.'^a, with an 
expression of the intermediate notes. It 
requires much more exertion than speech . 
The glottis enlarges and contracts, the 
laiyti': is elevati ;I or depressed, the neck 
elongated or hhortcned, iui>pirHtions are 
accelerated, prolonged or retarded ; ex- 
pirations are long, or short and abrupt. 
The power of singing is peculiar to man, 
and forms the grent prerogative of his 
vocal organs. WhistUng ia common also 
to birds; which are often taught to 
pronounce words without my great difii> 
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cahf.^ On the other haiu), parrots are 
■ud, in two or three instances, to hare 

been truight, by v.ist !ahour, to produce 
a kind of imitation oi singing^; but no 
birbaroas tribe has been hitherto met 
vtth, w hich has not been accustomed to 
emphn- sijig-ing- :is Il\e natural expression 
of their tecliii'^s and passions. 

Speech is a peculiar niodiiicatton of the 
voice, formed during^ the expulnon of the 
■irfrom the chest, chiefly by means of 
the tongue, which \^ applied to the neigh- 
bouring parts, as the palate anil teeth, 
assisted by the various motions of the 
lips. A voice is comnion to brutes with 
mxn ; it exists already in the newly born 
child, and has not been entirely wanting 
in tiiose miserable cliiUlren who have 
grown up in a solitary and savage state, 
or who have been born damb. Speech 
results from the enjoyment and cultiva- 
tion of reason, and is, iherefnre, like 
that endowment, a peculiar and distin- 
guishmg gift bestowed on man alone. 
Instinct is sufficient for the purposes of 
hnitcs ; but man, who does not possess 
this, or several other assistances, in sup- 
porting and defending himself by his own 
powers, has received the endowments 
of reason and speech. These have 
brought him into the social state, which 
seems to be his natural destination, in 
which they enable him to utter lus ideas 
and impart his desires to others. 

Articulated sounds are represented by 
letters that express all their power ; and 
it will be readily admitted that man made 
s l^eat step towards perfection, when he 
invented these slg-ns, adapted to preserve 
and transmit his thoughts. Sounds arc 
expressed by the letters called voweis, 
which are letters produced by the mere 
passage of the voice through the mouth, 
requiring only a greater or less aperture 
of the mouth. Ifence these are the first 
that the child utters. I'lic consonants, 
whifb form the most numerous class of 
the alphabet, serve to connect the vow- 
els, nnd are formed by a niuch more arti- 
ticial process. I'heae are classed into 
Itbial, nasal, oral, and lingual, according 
to the parts more particularly employed 
ia their pronunciatjon. 

Starmicrin^ is a corruption of pronun- 
ciation, arising from various causes. A 
tai^e too lai^ and thick diminishes 
|>ower over its actions, as in drunkenness, 
anj! unusual length of the freniim, belong 
to this class. Yet sometimes the defi- 
litncy does not seem organic ; at least, a 
(etson who stammers wiU pronounce per- 
NcUy> if he speaks dowly; and it may 



even be entirely overcome by praetictt 

and instruction. 

Similar causes give Hsc to lisping.— 
Want of the frout teeth will have this ef- 
fect.' 

Jlur!:f>iiry-< may be accidental, or may 
subsist from birth. In the former case^ 
it arises from org-auic injury, which af- 
fects the mechanism of the parts. In 
dumbness from birth, deafness seems to 
be always the cause ; so that the absence 
of speech should here rather be called 
silence. This, at least, is cojistantly the 
case, according to the observation of Si- 
card, on the numerous pupils committed • 
to his care. Here there is an absolute 
ignorance of sounds, and of their repre- 
sentative value in letters of the alphabet* 
The vocal organs exhibit no marks of de- 
ficiency; thty are fit, in short, to fulfil 
the uses f(;r wli'ch nature had destined 
them, but tlu}- rcuiuin in a state of inac- 
tion, bccaubc the deaf infant is not con- 
scious that he has the means of commu* 
nicating his thoughts. 

Perlupsthe mechanism of Ventriloqukm 

is not yet understood. The folhiwlnrf 
quotation from Kichcrand's Physiology 
will be sufficient to give the reader an 
idea of the subject. 

^ At first I had conjectured that s 
great portion of the air expelled by expi- 
ration did not pass out hy t!»e mouth and 
nostrils, but was swallowed and carried 
into the stomach, reflected in some part 
of the digestive canal, and gave nse to* 
real echo; but after having attentively 
observed this curious phenomenon in 
Mr. Fitz-James, who represents it in itS 
greatest perfection, I was enabled to con- 
vince myself that the name ventriloquism 
is by no means applicable, since the 
whole of its mechanism consists in a slow, 
gradual expiration, drawn in. such a wajr 
that the artist either makes use of the 
influence exerted by volition over the 
nutscles o{" the parietes of the thorax, or 
titat he keeps the epiglotiis down the 
base of tlie tongue, the apex of which it 
not carried beyond the dental arches. 

" lie always makes a strong inspiration 

just b( fo^c this long expiration, and thus 
co-iAevsa considerable mass of air into 
tiie lungs, the exit of which lie afteruardit 
manages with such address. Therefore 
repletion of the stomach greatly incom- 
modes the talent of Mr. Fitz-James, by 
prc\ entmg the diaphragm Iroin descend- 
mg sufficiently to admit of a diWtation of 
the thorax, in proportion to the quantity 
of air that the lungs sboiUd raceire* 
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accelerating or retarding' the exit of tlic 
sir, he can imitate diil'erent voices, and 
indooM his auditors to a belief that the 
interlocutors of a dia1o]e^e, which is kept 
up by himself alone, are placed at diifer- 
ent distances; and this illusion is the 
inore complete in proportion to the perw 
fection or his pecuhar talent. No man 
possesses, to such a degree as Mr. Fitz- 
James, the art of flccc-iving- persons who 
are least liable to dciusiuii ; he can carry 
his execution to five or six different tones* 
pass rapidly from one to^ another, as he 
does when representing an animated dls- 
, pute in the nudst of a popular aascm> 

On the subject of the CfeneraHiveFimo- 

Hnn^, we have xcry little to tultl to what 
the reader will find nnder the articles 
Anatomy, CuMfAHATiv£ Axatoihi, and 

POTUSt 

The bodies' of the male and female pre- 
sent very obvious differences in appf Fr- 
ance and character, which have been 
sacribed to the influence of the genera- 
tive organs upon the constitution. The 
removal of the testes in tlie male pre- 
vents those ciiangcs, in the beard and 
voice, at the time of puberty, which 
would otherwise occur; and eunuchs 
even approach in other respects to the 
female character, as in the breadth mtuI 
projection of the hips. Again, in some 
remarkable cases^ where tiie organs of 
the female have been wanting, or mal^ 
formed, 8imiK^r effects have taken place 
in the constitution ; so that there is some 
reason lor saying with Von Heimont, 
propter 9»htm lOentm mtUter en, id quod 

9 

Bermapr^dUm, or the union of both 

sexes in the same individual, is impossi* 
ble in man and the warm-blooded ani- 
mals. All the supposed hermaphrodites 
Idtberto examined Were mal4brmed be- 
ings, whose male organs were imperfect, 
or the female apparatus too prominent, 
so as to render thf sex <loubtful. No one 
has shown hiiiiiieii capable of impregna- 
ting his own person* so as to produce a 
being like hmiself { indeed, in most in- 
stances they were incapnble of assistinj^ 
in reproduction, as an imperfection of the 
organs employed for that purpose con- 
douned them to sterility. 

Man presents a i^ectiliarity, in not be- 
ing subject to the influence of the sea- 
sons in tlie excrc'f^e of his g^encrative 
functioni; while ollr r ji^iirrtal^. cohabit at 
fixed pcriudii and ccrUuu times of tine 



year, and afterwards seem to forget the 
pleasures of love, to satisfy other wants. 

Conception* Phyaiologists have not hi- 
therto succeeded in explaining the me- 
chanism of that clonp-ated and distended 
state of the penis, occurring under the 
irritation of the sexual passion, which 
adapts the organ to the peifonnance of 
Its natural functions. The obvious cir- 
cumstances arc, that the cells of Uie cor- 
pus spongiosum urethrac, and corpof* 
cavernosa penis, are distended to the ut- 
most with blood, poured into them from 
the arteries much faster than it can be, 
or at least is, retwned by the veins. The 
irritation which afiects the penis, ex- 
tends to the internal parte. The secre- 
tion of the testes becomes more active, 
and thc-;c bodies are drawn up towards 
the abdomen; the vesiculae seminalel, 
and the ducts of the prostate, also povr 
out their conte n ts i n t o the urethra Tli * 
semen is a tnixed fluid, derived from tlic 
three sowrccs just mentionedj hut tiie 
smallcsL part probably comes from the 
testes. The most remarkable circum- 
stance in this flmd is» diat it contains 
numerous microscopic ammalciila, with a 
round head and slender Uil, moving 
about with rapidity. 

This prolific Uquor is expelled from 
the penis by a spasmodic jiction of the 
accelerutor urinx muscle ; the whole 
body sceros to participate in the same 
convulsive state, and the instant of ejacu- 
lation is marked by an orgasm through 
every part. It seems that nature has for- 
gotten, for the moment, every other 
lunclion, and is totally occupied in eol> 
looting her powers, Mid directing them 
towiirds the same point. Hence an uni- 
versal lang-uor follows this g'cneral con- 
vulsion, and heuce the old observadon* 
•mne animal poof coOum triote ett. 

The seminal liquor, thus propelled 
into the generative org-ans of the female, 
is supposed to pass through the uterus 
and iallopian tubes, and to come int5 ac- 
tual contact with the ovaria. The close- 
ness of the mouth, and indeed of die 
whole cavity of the uterus, togetlier with 
the very small calibre of the fallopisn 
tube, especially at its origin in the uteius* 
(where it will only admit a bristle) are 
difficulties in the way of this explanation, 
which have led to the opinion, that the 
sejnen itself docs nut penetrate into the 
Uterus, but that an exhalation, or aura 
aeminalii^ comes into contact with the 
germs, an-l is sufTi'-ient for their ft cunda- 
tiou. liiis is opposed by the ciperi- 
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ments of '^pMlanzani and others, in which 
the ova oC troj-;-s were readily 5nij;i-r[_;T,:it- 
etl by cuatacL of tiic seiuinai iluid, but 
w«e not at nH affected by the vapour or 
lura. 

The attachment of the fimbria of the 
tube to the ovarium, which experiment 
hMiliewiito occur during coition^ esta- 
bHsbes an uninterrupted canal from the 

uterus to the ovarium, and prevents the 
semen from becoming dtfiused iu the 
ibdomen. 

The germ of the fiiture being pre- 
oiitiin the ovarium, where it is formed 

hr r^ peculiar ^ctio!i of the part, in short, 
by a true secretion. This g-erm, in its 
original state, is a small vesicle of fluid, 
iint mrtiGed by De Graaf, whence the 
term of ovula Graahana apphed to their 
appearance in the virs^in ovary. Here we 
do not mean to countenance those doc- 
trines of evoliition which suppose that 
jeDeratlon only devclopes germs that 
hare existed from the beginning of the 
Vorid. We suppose, that the ova pro- 
AMSedby tiic eiuboration of biuod, car- 
ried to the ovaria by the spermatic ves- 
sels, contain the rudtnents of the new 
icings. But the germs in that state are 
^aert, and require that the seminal spirit 
••wold be employed to rouse them from 
tlieir inactivity. In birds and reptiles the 
fr.rmation of tlic g-erm by the female is 
inconlestiblc ; it is not quite so obvious 
la tbe class of mammalia ; but we infer it 
Ikr from analogy, and also from the ex« 
periment of Mr. Hunter, in which the 
removal of one ov-Hnimi from r\ how di- 
lainished in a reinaricablc degree the 
*ffld)er of young produced. 
^ f'tal Exitiemfie* This is purely vegeta^ 
t!^ e. The foetus receives the fluids brought 
W the vessels of tlic mother "to the pla- 
centa for its growth and nourishment. It 
*qr be connidered as a new organ, the 
produce of conception, participating in 
iheg^eneral life, but possessing a vitaUty 
peculiar to itself, and, to a certain de- 
S'^e, independent of that of the mother. 
1*0117 it is asleep is erroneous; for 
not only are the organs of sense and to- 
I'Jntary motion in a state of perfect re- 
pwe, but also several of tlie asiiimilating 
**ttions are totally unemployed, as di- 
lMo% respiradoR, and the generality 
wthe secretions. The foetus, however, 
performs spontaneous motions, which ac- 
'^'^eurs enumerate among the signs of 
P'jtgnancy. It is nourished, Hke every 
or^n, by appropriating to itself 
^artever is found in the blood, brotiqlit 
V tlie yquqIs of the uterus proper for its 



purpose : and the intorrrption of this fluid 
hv the ligature, or compression of the 
uinbibcai chord, occasions death. 

Sueklhtf, The close sympathy betweea 
the uterus and breasts is so obvious, aa 
to attract the notice of everj' obcerv« r. 
Both these organs are developed at the 
same period c^Ufe, and cease togfetber to 
perform their functions, when the femate 
hf^ronies incapahTo of contributing to- 
wards the coniimiation of the species. 
The breasts increase in size during preg- 
nancy, but are never more swelled than 
after parturition. The in&nt applies its 
mouth to the nipple, and sucks ; i, e. 
forms a vacuum by inspiring, in conse- 
quence of which the atmospheric pres« 
sure forces the milk through the lacti- 
ferous tubes into its mouth. The nipple 
experiences a vascular turgescejice, or 
kind of erection ; which also aflects the 
excretory tubes of the mammary gland, 
so as to cause them sometimes to expel 
the fluid to some distance by jets. The 
structure of the breast is explained un- 
der the article Mamxabt GitAivo, and the 
compositioo of their secretion under- 

IflLK. 

Temperaments, i^c. Having thus 
gone through the animal economy, ac- 
cording to its distribution into particular 
functions, we^shall just contemplate man 
in a general view, passing through the 
whole cour<5o of his existence, and note 
the principal epocbas of his life, from its 
commencement to the temunation in 
death. 

The first perceptible traces of the foetus 
occur about three months after concep- 
tion. It is then animated by a very shght 
kind of vegetable life, and possesses true 
blood, and motion of the heart, about the 
fourth week. The latter, as observed in 
the chicken, has been named, from the 
time of Aristotle, punctum taUena, The 
formation of bones commences about 
th" seventh or eighth week. The earthy 
parucL s ai c first deposited in nuclei in 
the clavicles, ribs, vertebrs, larger cylin- 
drical bones of the extremities, lower 
|aw, and face ; a very delicate net-work 
is also seen in som^gaf the bones of the 
cranium. * 

As a general observation, it may be af* 
6rmed that the growth of the embryo, 
as well as of the child, both before and af- 
ter birth, is moTc rapid iu proportion asit 
is younger. 

About the middle of pregnancy, the 
operation of some vital functions iacUs- 
ccrned : the secretion of fat and hile com- 
mences. At a more advaaced period of < 
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uterO'giestation, the icdpif coref^d with perspintkm. The femiml teeretion ht- 

a short and delicate hiur:tbe n<uls are comee active in the male, atteiukd with 

formed ; the membrana papillaris de- nn increase of the beard, and a deep- 

sii-ovlhI; the external car boconics firmer eiiing of tlie voice, consequent on a re- 

aiid mure trlasuc $ and the tci>tei» de- markable develupeiuciit of the larynx, 

acend. The internal and spontaneona calls of na- 

Bendes the important changes in the tore now rouse the sexual instinct, for 

whole economy which follow partui Ition, the exertion a( which both aexesare pre- 

there are certain alterations in the exter> pared. 

He] habit of the bodjr. I1ie dowii which No definite tad preciae period can be 

covers the face at birth disappears ; the assigned for the changea which constitute 

rugx of the slun are obliterated ; the ]niberty : it varies according" to climate 

anus becomes hidden between the but- aud temperament. It is more early in 

tockt^j which are now grailually formed, the teaiaic than in the male ; but in this 

The in&nt gradually brings into action climate girls may be said to attain it at the 

the facultiea ^ tiie mind, it perceivea age of fourteen or fifteen, and men at se- 

and attends to external objects, remem- ventecn or eif^hteen. Soon after these 

hers, desires, fitc. It smiles in the second periods, the growth of the body is coni- 

nionih, and seems to dream at no great pleted; the stature of wliich varies mudt 

length of time after birth. The organs in diff erent races, not to mention its vari* 

of sense become more complete in their eties in individuals and families. The 

formation. Tiic bones of the skull be- epiphyses, which have hitherto been dis- 

come stronger, and the fontanciles arc di- tinet fi-om tlie bod^ uf the bone, are now 

minidied. Dentition commencea about completely conaohdated witii it. 
the eighth month. The infant may then Virility, Manhood, w Adult A^e begins 

be weaned, as his teeth enable him to from the twnit y-first to the twenty-lifth 

commence ilie use of niore .solid food. year. If the increase of the body in height 

About the end ol tlie hrst year he learns have ceased attliis time, it grows in Other 

to stand on bia feet, and to assume the dimenaions. The organs become finn 

erect posture, that most distinguishing at- and consistent; their functions are ppr- 

tribute of the human l)ody. formed witii vi^^our; the intellectnul and 

When it has now been removed from moral faculties are perfected ; and the 

the breath' and learned the oae of tlie dominion of the judgment nicceeds that 

lower limbs, its powers and independ- of the imagination. This period, which 

cnce increase daily, and receive a vast is called tlrit nf iiKiture flg"e, extends to 

accession from the developemeiit of ano- th*- fiftieth or lifiy-lifty year in men, but 

ther pecuhar privilege of the buniati sub- hol much bcyoml the forty-huii in WO- 

ject, the enjoyment of apeech ; by which men, in whom it begins earaer. During 

the tongue, under the direction of the thia long interval men enjoy all the |»le' 

mind, pronounces those ideaa which are nitude of their existence, 
now become familiar. Temperame/Us. As the characters of the 

At the seventh year the twenty milk human species are now fixed with stabih- 
teeth begin to fall out, and are succeeded ty, we may sketdi the diiferences which 
in a gradual prog-rcss durliu^'- the rollow- mark individuals. Health, in the expia- 
ing years by the thirty-two p rn^anent nation of which all physiolog^^' Is concern- 
teeth. At tliis time tl»e memory excels ed, consists in such a harmony and equi- 
all the other facultiea of the mind ; where- librium of the material fabric oif the boay» 
as about the fifteenth year the powers of 'and of its animating powers, as is neces- 
imagination begin to prevail. This is the sary for the performance of the vanou* 
time of puberty, in \\liir!i the human sub- fui\ctions. It requires, therefore, n^'Jf 
ject is gradually prepared, by various rightly prepared; solids duly Mtata 
important changes, ||br the ezerciae of from these; the latter thoroughly aniintt* 
the sexual funcliCns. The breasts enkrge ed by their vital powers; and, lastly, a 
in the female, the chin becomes covered sound msn ! in this healthy body. These 
with hair in the male, and other similar four principles arc constantly acting aW* 
signs of puberty are noticed in both sex- reacting in the human body. The fluie* 
cs. The menstrual discharge commencea act aa stimuli on the solids, which p"^- 
in the softer .sex ; and this important era sess vital powers, enabhng them to re- 
in the economy of the female is marked ceive those stimuli, and to react. *^ 
by an increased expression in the eyes, connection of the mind antl body «s no 
and redness of the lipa, and more mao»- dSacerned merely in the influence of tne 
feat flenaible qtialitlw in th« natter of nnX^ in whtt phyiiologiitB dOI J9im»^ 
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actions ; since the siRecttons of the body 

dtarly act on the TTihul in many other 
vays lhaii tliroug'h the medium of sensu- 
al perceptions. The infinitely varied mo- 
difications, which the four principles ad- 
nit of, shew immediately with wlnt lati- 
tude our notions concerning he:ilih 
sbcHtki be formed. Ilcnce arises the dis- 
tijicUon of teipperaments; that is, the dif- 
ferent msnner in which the Kving solid is 
sorted by stimuli, particularly of the 
raental class, the difierent aptitude for 
such impressions, and the greater or less 
Mity with which these stimuli nay 
tbenselves be e&cited. There is such 
pat variety of degrees and combinations 
of temperaments, that a wide Held is 
open fur tliose who wish to employ them- 
•ehes in dividing and arranging them. 
The common division is suflicient for our 
purpose; it comprehends tlie sanguine- 
ous, wiiich is very easily but slightly at- 
feeted by stimuli ; the choleric, which is 
taaly and strongly excited; the melan* 
cholic, which is slowly but deeply mov- 
ed; and the phlcg"matic, which is \he 
slowest of all in admitting the iiupres- 
MSI of exciting^ causes. Together with 
tlwc diidnctions, there are numerous 
Terences of bodily formation, of diver- 
&tjf III the proportion and connection of 
pwts, as well as in the energy relative to 
oertiin organs^ accompanying each tern* 
;i?nintnt, which cannot be partieulariz- 

here, without entering too much into 

cttail. 

Bach indiridnal has a pardcular man- 

Mr of being-, which distinguishes his tem> 
perament from that of every other, to 
which, notwilhstandin.c;- it may hear a 
^ffy «trong resemblance. Theae indivi- 
<^ual temperaments, the knowledge of 
'^^hich is of no small importance in the 
practice of physic, are called idio-syncra* 

Hiere are many both pre-disposingand 
'occasional causes, which have an opera- 
''on in producing this diversity of tcm))i'- 
'^"'fnls; as hereditary disposition, habit 
^iKKly, climate, diet,' religion, culture, 
«»ttiy, lie. 

For the account of the various races of 

Ittnkind, see ihf. article M\s. 

Advanced Jig€ and JUecny . ( "essation of 
^•enscs in women, which is occasion- 
% accompanied by the production of a 
''wd ; au indisposition to venery in the 
.iiales< x; and, in f>oth, a peculiar dry- 
''**»t and sensible decrease in the vital 
fen^ are dae flgns of approaching^okl 
The hody now diminishes and 
^ the power it h»d acquired} thede* 



crease following the same progression ts 

the growtli, and occupying about the 
same space of time, when no accident 
hastens the approach of death. The 
whole volume of the body diminishes, 
the skin wrinkles, particularly in the 
forehead andficc; the hair turns grey, 
and organic action becomes lungnid. 

The decay of the body b evitlcnccd by 
an increasing duhiessbothof the external 
and internal sense s, necessity of longer 
sleep, and jjeneral torpor of all the func- 
tious. i he hair grows white, ajul fulls ofi, 
the teeth drop from their sockets, the 
cartilages ossify, all the organs become 
hard, and the fibres more dry and con 
tracted. 'J he head is no lon;j:er support- 
ed by the neck, nor can tl»e legs sustain 
the trunk; nay, the bones themselves, 
the foundations of the machine, partake 
of the general decay. On these pheno- 
njcna wc may observe, that the animal or 
exterior life ceases tirst, the senses fail in 
succesaion, and then the functions of the 
brain cease. The cessation of the loeo- 
motive anil vocal powers follows as a ne- 
cessary consequence. tHcrc, then, ilic 
o^d man is dead to all snrrounding ob< 
jects, but his organic life still subsists; so 
that tliis state i<5 analogous to that of ute- 
rine exists n«e, where the life is nearly of 
the vegetable kind. Thus, the body gra- 
dually dies, life ia extinguished by suc- 
cessive shades, and death is only the last 
term in this succession of dej^rces. Wc 
arrive now at tlie conclusion of physiolo- 
death wMmitditmiei which is the ob- 
ject of all medicine, and the causes of 
which are necessary and inevitable. It 
it is no mow possible for us to avert the 
fatal term, dian to change tiie iawa of 
nature. 

Hie phenomena of death consist in a 
coldness of the extremities, gradually 
mounting to the trunk ; dimness of the 
eye; feeble, alow, and irregular pulse ( 
respiration performed at longer intervali, 
and terminated at last l)v n strong" expira- 
tion. In experiments on aniinals, a str»ig- 
gle is observed about the heart, and the 
right ventriele and auricle are found to 
survive the opposite cavities for a short 
time. That death has taken place is 
showR by coldness of the body, combin- 
ed with rigidity; flaccidity of the cornea, 
relaxed state of the anus, lividity of the 
back, and a certain cadaverous odour. 
When al! these circumstances are com- 
bined, there will be scarcely any oppor- 
tunity for remarking the uncertainty of 
the ngns of death. 

AHhoi^ th« vesknesi of tl|p thread 
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of life in it«; erirly stngr*;, the intemper- 
ance of oatihood, tlic power of disease 
and of accident, exert hhcU destructive 
elTects on the human race, that out of 
one thousand children born into the 
■vvorlfl, !K>f more than scventy-eW'-fit die 
as we have now described, without dis- 
ease ; ^et on comparing the lonp^evity of 
man with that of other mammaba, under 
nearly similar circumstances, we shall be 
imnKtliatcly conv'mrcd, that, of all the 
querulous dcclamauons concerning' the 
wretchedness of human life, none is more 
unjuft than the complaint of its short* 
ncss. 

l*utrt'fac!inn. As soon as life abandons 
the organs, they become totally influenc- 
ed by physical laws; and their compo- 
ncnt parts have a tendency to separate 
from » :irh other, which is strong'er in 
propoitioa to the nmiiiphcity of their 
elements. The entire cessation of life if 
necessary to this change^ for life and pu- 
trefaction are two ideas absolutely con- 
tradictory of each other. A mild tempe- 
rature, humidity, and tlie presence of air, 
are necessary to^utreftction. Icy cold- 
ness, or great heat, prevent it : the for- 
mer hy condensing- the parts, the latter 
by depriving them of moisture. Air 
» not essentia], as bo^es will decay in 
vacuo. 

All animal substances exhale at firsts 
musty or cadaverous odour, saflen, in- 
crease in size, become heated, change 
their colour, turn green, blue, and, lastfy, 
a blackish brown. Several gaseous mat- 
ters are at the same time disengaged, 
among which the ammoniacal is the prin- 
cipal, both on account of its quantity, and 
because animal matter begins to furnish 
it, from the instant its alteration commen- 
ces to the period of its complete dissolu- 
tion. Carbonic acid gas is also disengag- 
ed, and forms with the ammoniacal air a 
fixed salt Hydrogen, united with phos- 
phorus, sulphur, azote, and carbon, and 
all things that can result from their re- 
spective combinations, arc likewise pro- 
duced. 

Putrcfaction,considrred in a philosophi- 
cal point of view, is only the method em- 
ployed by nature to return our organs, 
that are deprived of life, to a more simple 
compontion, in order that their elements 
may be employr r! for new creations. ( Cir- 
culus aierrd motus.) Nothing' is, there- 
fore, better proved than tJie metempsy- 
chosis of matter; whence we may con- 
clude, that this doctrine, like most of the 
tenets and fabulous conceptions of anti- 
quity, is Qoiy a mysterious veila desLtrous- 



ly interposed between nature and the 
vulg-ar by the b:ind of philosophy. 

I'llViiSiOrHOUA, in natural history,* 
genus of the Vermes Molhisca clsas ind 
order* Generic character: body pjclari- 
noiis, pendiint from the aerial vesicle, 
with gebtinous sessile members at the 
•ides, and numerous tentacttla benesdi. 
There are three species, viz. the hydro- 
statica, which is of an oval shape; the ro- 
sacea, which is orbiriilar; and the (ilifDr- 
nies, which is lateral, hliform, and pen- 
dent. — Thin genus is nearly allied to the 
MsnuBA tribe, which see. 

PIIYI KI M A, m botany, a genus of tlie 
Pentandria Mono^ynia class and order. 
Natural order of Campanacese. Csmpa' 
nubceae, Jussieu. Essential chaiicter: 
corolla wheel-shaped, wltli linear seg- 
ments, hvc-partcd ; sti.tcma bifid, or trifid; 
capsule two or three-celled, inferior. 
There are sixteeB qiecies. The Euio- 
pean sorts of phyteuma liave the flowers 
in a close terminating head ; those from 
tlie East have them scattered; in all there 
is a little bracte to each flower. They 
are an natives of the South of Europe. 

PHYTOLACCA, in botany, a genu* of 
the Dccandria Decagynia class and order. 
Natural order of J^liacellanex. Atripli- 
ces, Jussieu. Essential character: calyx 
none; petals five, cal^cine; berry supe- 
rior, ten-celled, ten-aeeded. There are 
six species. 

PHYTOLOGY, a discourse concernins 
the kinds and virtuea of plants. 

PIIYTOTOMA, the plant-cutter, in na- 
tural history, a genus of birds of the order 
Passeres. Generic character; bill conic, 
straight, and serrated on the edges; nos- 
trils oval ; tongue obtuse and short. There 
are two species. 

P. rara, or the plant-rutter of Cliili, in- 
habits that country in great plenty, and is 
about the size of a quad, and feeds on ve- 
getables. These bods take considerable 
pah^s- to <5rt\v off the vegetable as near as 
possi[>le to the ground, and are extremely 
mjurious in the cultivated lands of the 
oistricti which it frequents^ and are con- 
sequently particularly disliked by the In- 
habitants. They build in high Uees and 
sequestered situations. They are disUn- 
guished by having four toes from the fol- 
lowing species, which has only three: P. 
tridactyla, the Abyssinian plant-cutter. 
This is of the size of a g-ros-be:ik, delights 
in solitude, and abounds in the wilos of 
Abyssinia, where it subsists much on the 
kernels of the afanond, breaking the shell 
with particular ease and dexterity, 
PlCiE, in natural history, the second 
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order of the class Aves in the Linnxan 
system. They arc cbamcterized by a 
iurp<edged bdl, convex above; leg^s short, 
jtroaf ; ^et formed for walkmg*, peril- 
ing, or climbing; body toughish, impure. 
They feed on various filthy substances. 
H»ey build their nests in trees ; the male 
feeds the female while she ia titting ; they 
live in j)alrs. There are twenty««ix genera* 
divided into sectiona. 

^ A. Feet ibmied for perching, contain* 



Btiphaga 

Certhia 
Cofacias 

Corvus 

Glaa^pia 

€Sncttla 



Oriolas 

Paradisea 

Sittu 

Trochilus 
Upupa 



^ B* Feet fonned for climbing, contain- 

Bucco Psittacus 

Cruiophaga Khamphastoa 

Cuculus Scythropa 

Galbula Tngoa 

PScus Yunx 

G» Feet formed for walking-, contsuoiog: 
Alcedo Muiuuiuii 
Buceroa Todua 
Metopa 

PICKET, Fi cdUBT, or Pm.iTKT, in 
l^'tificaUon, a painted atafT shod with 
ittNii jued in marking out the angles and 
PiiTiC!p;\! parts of a fortification, when the 
sngineei' is tracing" out a plan upon the 
rouad. There are, also, larger pickets, 
V painted atnkea, which are driven into 
earth, to hold together fascines or 
%?ots, in any work cast up in haste. — 
Pfekets are likewise the stakes driven in- 
to the ground near the tents of the horse- 
men in a camp, to tie their horaea 4o; and 
Wore the tents of the foot, where they 
f**t their musquets or picks about tliem 
^ a ring. The aame name is also given 

the fltaket with notchea towar£ the 
|op, to which are fastened the cordageaof 
tents: thu?, to pl:int the picket is to en- 
*^p. When a horseman has committed 
'^J considerable ofience, he i^ sometimes 
fatenced to stand upon the picked winch 
1^ to have one hand and the opposite foot 
'oed together, and being drawn up from 
^ grwind by the other hand, he is oblig- 
ate stand with one foot on the point of a 
Mm or stake, so that he can neither 
nor hang without great piUlf noT 
himself by changing feet. 

JIC(iUET, a celebrated game at cards 

VOL. X. 



played between two persons, with only 
thirty-two cards ; all tlie deuces, threes^ 
fours, fives, and aixea, being set aside. 

In playing at this game twelve cards 
are dealt to each, and the rest laid on the 
table : when, if one of the grimesters find 
he has not a QOjurt card in las hand, he is 
to deckre that he has carte hUmckt, and 
tell liow many cards he will lay out, and 
desire the other to discard that he may 
show his game, and satisfy his antagonist 
that the carte Uanehe is real ; for which, 
he reckons ten. And here the eldest hand 
may take in tlirce,four, or fi ve, discarding 
as many «f his own for the m, after which 
the oLiicr may take in all tiie remainder, 
if he pleases. After discarding, the e^ 
dest hand examines what suit he has most 
card&of ; and, reckoning how many points 
he has in that suit, if the other has not so 
many in that, or any other suit, he reck- 
ons one for every ten in that suit, and he 
who tlms reckons most, is said to win the 
point. It is to be observed, that in tljus 
reckoning the cards, every card goes for 
the number it bears, as a ten for ten ; 
only an court cards for ten, and the 
ace for eleven, and the nsua! game is one 
hundred up. The point being- over, each 
examines what sequences lie has ot the 
same suit, titx. how many tietcei^ or se- 
quences of three cards; quartea^ or te* 
quences of four cards ; quintes, or se- 
quences of five cards, ficc. he has. These 
several «M|U€mQes are - distingulahed in 
dignity by the cards they begin from: 
thus ace, king, and queen, are stiled 
tierce major ; king*, tjuecn, and knave, 
tierce to a king ; knave, ten, nine, tierce 
to a knave; and the best tierce, quarte, 
or quinte, prevails, so as to make all the 
others in that hand good, and to destroy 
all those in the other hand. In like man- 
ner, a quarte in one hand sets aside a 
tierce in the other. 

The sequences over, they proceed to 
examine how many aces, kings, queens, 
knaves, and tens, each holds: reckoning 
for every three of any sort^ three ; but 
here, too, as in sequences* he that with 
the same number of threes or fours, has 
one that is higher than any other has, 
makes ius own good, and sets aside all 
his adversary's : but four of any sort, 
which h Allied a quatorze, because four- 
teen are reckoned for it^ always set asid« 
three. 

The game in hand being thus reckon- 
ed, the eldest proceeds to play, reckoning 
one for every card he plays above nine, 
while the other follows him in the suit : 
but unless a card be won by one abwc 
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June, except it be tbe latt trick, nothing 
is reckoned for it. The cards being play- 

• cd out, he that has most tricks reckons ten 
for winning the cards : but if they hrtve 
tricks alike, neither reckons uu) Lhing-. 
If one of ^em wins all the trioka, instead 
often, which is his rig^ht for winning the 
cards, he reckons forty, and this is (»Ued 
caput. 

The deal being finished, each person' 
aets up his game ; they then proceed to 
deal ag'ain as before ; cuttitiq,- afresh each 
time for the deal: if both piiiics arc 
Tvilhm a few points of being up, the cai te 
llboiche is the first that reckons, then the 
point, then the sequences, then the qua- 
torzes, then the tierces, and tlien tlie 
tenth cards. He that can reckon thirty 
in hand by carte blanche, points, quintes. 
Sec. without playing, before tbe other has 
reckoned any thing-, reckons ninety for 
them, and this is called a repike ; and if 
he reckons above thirty, he reckons so 
many aboire ninety. If he can make up 
^irtf,-part in- hand, and part in play, be- 
fore the other has told any thing, he reck- 
ons for tliem sixty ; and this is called a 
pique, whence the name of the g^me. 
Ifr. de Moivre, in his doctrine of chan- 
ces, has resolved, among others, the fol- 
lowing' problems: 1. To find, at picquet, 
the probability which the dealer has tor 
taking one ace or more in three cards, he 
having none in his hands. He concludes 
from nis computation, that It is 29 to 28 
that the dealer takes one ace, or more. 
2. 1 o had, at picquet, the probability 
which ^e eldest has of taking an ace or 
more in five cards, he having no ace in 
his hand. Answer; 232 to 91, or 5 to 3, 
nearly. 3. To find at picquet, the proba- 
bility which the eldest has of taking both 
«a ace and a king in five cards, he haling 
pone in his hand. Answer; the odds 
ag^ linst the eldest hand taking- an ace and 
a king are 331 to 315, or 21 to 20 nearly. 

4. To find at picquet the probability of 
having twelve cards dealt to, without 
king*, queen, or knave ; which case is 
commonly called cartes blanches. An- 
swer ; the odds against cartes blanches are 
333 to 578, 95$ or 1791 to 1 nearly. 

5. To find how many different sets, es- 
sentially different from one another, one 
may have at picquet before taking in. 
Answer, 88,967,378. Thia number faUa 
short of the sum of all the distinot com- 
binations, whereby twelve cards may 
be taken out of 32, this number being 
225,792,840; but it ought to be consi- 
dereda that in that number several sets of 

the nme. imporl* but difimag in viXt 



might be taken, which would not intro* 
duce an essentialdifference amongthe sets^ 

PICttAM^'lA, in liotany, a;:,'-i-nns of the 
Dioecia Pcntuii li la diss and order. Ks- 
senlial character : calyx three or five-part- 
ed : corolU three or five-petalled : berry 
two-celled. There are two species, vir. 
P. antidesma and F. pentandrsy both na» 
tives of Jamaica. 

PICRIS, in botany, vx-^mgMe^ a genus 
of the Syng-enesia Polygamia ^qualia 
class and f)r<lcr. Natural order of Compo- 
sitae Semiflnsculosx. Cichorarcrr, Jtissleu. 
Essential character: calyx cal^cicd; re- 
ceptacle naked ; seed transversely grooV' 
ed; down-feathered. There are sixspecies. 

PICRUM, in botany, a genus of the 
Tetrandria Monogynia class and order. 
Natural order of Rotacex. Gentia&K, 
Jussicu. Essential character: calyx four 
or five cleft : corolla one-prtnlled, four or 
five cleft; nectary of four or five scales; 
stigma bilameilate; capsule half two cel- 
led, two valved. There are two specie^ 
Tiz. V- s[)icatum and P. ramosum. 

FIC 18 xialL^ in antiquity, a wall be- 
gun by the Emperor Adrian, on tlie north- 
ern bounds of England, to prevent the in* 
cursionofthe Picts and Scots^ It was 
first made only of turf, strengthened with 
palisadoes, till the Emperor Severus 
coming in person into Uritain, built it with 
solid stone. This wall, part of which still 
jimain.s, began at the entrance of Sol- 
way rirth in Cumberland, and runniii|f 
N. K. extended to the German ocean. 

FIC US, the woodpecker, in natural his- 
tory, a genus of birds of the order Picae. 
Generic character ; bill straight, stiong, 
angfiilar, and wcdg-e-formed at the tip; 
nostrils covered with bristly feathers, re- 
flected downwards ; tongue long, slender^ 
cylindric, bony, jagged at the end, and 
missile ; tall often feathers, stiff and sharp- 
point cd. 'I'hesL' !)i]-(]s live principally upon 
insects, to obiahi wliichlhey climb trees* 
and are perpetually in seardi of those 
crevicea in which their food is lodged. 
These insects they transfix with tneir 
missile and daggered tongue, which, 
when it has obtained its purpose, is bj 
an almost invisible motion withdnLwn 
wholly into the mouth. This process is 
incessantly repeated throughout the day, 
with inconceivable precision and celerity. 
Boomed to this perpetual occupation, 
woodpeckers avoid society, even their 
own species, and appear to possess none 
of the animation of cheerfiilness or vit^onr 
of courage. They have no notes but such 
as are expressive of pain and sadneao. 
Tkm an fifty tpeciw. p. mattiii^ or the 
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^eafest black Woodpecker, abounds i.i 

Germany, and builds in ash and poplar 
trees, which tliey are said tp excavate 
fpeedily, so tt to expose them to be 
Ubwii <iown by winds which would 
not otherwise have aflertf^d them; under 
the hole made by these birds may be of- 
ttnfound several pecks of dust and pieces 
ff K ood. They are of the size of a jack-dav. 

P.viridist or the green Woodpecker, is 
the larg^cst species in Great Britain, and 
js thirteen inches long. Tiicse birds are 
noK frequently aeen on the ground than 
the other species* particularly where ant- 
hills abounil, the population of which 
they almost cxdrf aie by their incessant 
tfforts. Occasionally this bird is not con- 
lent withdartingita tongue at them single, 
but by the omwtned exertion of its bill 
wd feet lay«? open the whole nest, and 
commitfl the most wholesale ravage upon 
lioth the ants and their eggs. 

P. mo/or, or the witwall, ia nine inchea 
'■^nf^, anrl strikes with far greater coinprir- 
iUve force again«;t the trees than any 
c^er of the European species. It creeps 
litb fiidlity orer the branchea in eveiy 
direction, «id» when any person attempla 
to observe it on one side of a branch, pas- 
ses to the opposite with extreme celerity, 
Kpetting this change in correspondence 
^th every renewed effort of the enemy. 
For the ^eater spotted woo4«pccker, see 
Atcs Plate Xll. fig. 3, 

Ten species of tliis iuterestin|^ genus 
Ittie been enumerated aa inhabitants of 
the United States, of which the 

P. principalig, or Ivory-billed Wood- 
f^ker, is the largest of the whole tribe 
Mieito discovered, beiug twenty inches 
lad thirty inchea in extent. Dfabck, 
HIl irory white, crest brilliant red, black 
hfifoTe; a white line originates near the 
^gles of the mouth on each side, passes 
down each side of the neck and over the 
tock, terminating near the rump ; secon- 
^iry feathers of the wings wliite. This 
•iispoMtion of colours gives to the bird a 
•Wte-backed appearance whcii at restj 
long ; t»l long, cuneiform, the fea« 
uien of which it is composed are remark* 
% concave beneath. The female is 
Jwtitute of the brilliant red of the crest, 
Jft IB diis part is wholly black. They 
hed principally on the larrae of diflTerent 
species of coleoptera, such as Passalus 
2"*^ 8cc. This species is very scl- 
^ ieen north of Carolina, but his range 
^'^^fdt, in a aouthem direction, far be* 
?»«»dthe boundaries of the United States. 
■"The skins of several fVifTorent kinds of 
i!i?ds tre worn by s^me of our tribes of 



Indians, either to decorate their persens, 
as symbols of office, or as amulets or 
charms. By way of ornament the skin of 
this bird, particularly of the head* with itf 
bill and the neck, are worn and bigldy 
valued by aotne of our aoutbetn In- 
dians. 

P. pileatus, Pileated Woodpecker, 
Black Wood-cock, or Log-cock, aa he it 

called in different parts of the counti^, 
stands next to the preceding species in 
point of size. Length eighteen inches; 
width twenty -eight : colour blackish* 
brown i crest entirely of a brilliant red ; a 
red dash at the angles of tht* mouth ; bill 
!)l:ick ; chin and featlufrs of tlie nostrils 
w hite ; this cuiuur passes in a stripe down 
the aide of the neck and spreada under 
the wings ; upper half of the wings white, 
concealed wheti ;it re-^t by the black co- 
verts; tail rather long, tapering; feathers 
convex above and strong. The female 
is distinguished from the male by having 
the front of the head of a light brown co- 
lour, and the dash behind th^ aiigle of the ' 
mouth is dusky. 

This noble bird appears to be a gene* 
ral inhabitant of North America, at least 
as far north as Canada ; his residence be- 
ing in the interior of large forests, he is 
mrely seen near our large towns on the 
aea-board, around which the foresta have 
been felled or much thinned ; makes a 
loud cackhng n<}isf before inin, and then 
seems to Hy about with unusual impa,-* 
tience and restlessness. 

P, auraimf Golden winged Wood- 
pecker, Flicker, High-hole, Hittock, &c. 
is a very common and beautiful species, 
found in almost all parts of the United 
States^ and rangea very far to the north i 
he is partially migratory, but may be 
found in our markets every month in the 
year. Colour of the back and wings 
above dark umbert marked regularly and 
transversely with atrealts of black $ 
cheeks, chin and neck, cinnamon colour | 
head above, and sujnrior par' of the neck, 
iron grey, Umd iieud marked with a san- 
guineous lungte apot, the anglea pointing 
towards the eyes, an abbreviated stripe 
on each side of the throat arising near the 
base of the lower jaw, and u large deep 
bUck lunule on the breast, belly and vent 
white, a little y<dlowish, and marked with 
very numerous rottiuled spots of black; 
shafts of the teatiiers golden yellow; 
rump and tail coverts white, the latter, 
t^rioualy serrated with black; tail be* 
neath yellow, tip and all above black. 
The female is destitute of the abbreviat- 
ed stripes of the throat : length twelve 
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inehes, extent twenty Indies, They 
their nest in tiie hollow of an old 
tree, wMch thev have been instntmental 
informing. The female lays six white 
nearly transparent eg-gs in April. Their 
food Is not confined to the larvcr- of insects, 
but ii»ey delight in several kinds of fruits, 
M cherries, gum-berries, grapes, and, 
perhaps, sometimes ft little Indian corn 
when in its milky or unripe state ; but the 
food on which his principal reliance 
seems to be placed is the wood-louse 
(Oniscus, Un.) and the pnpe and jCMing*> 
of ants, &c. 

y. ^tythrocephalufft or Red-headed 
"Woodpecker, is one of llie most com- 
mon of our birds, and is well known by 
bis appearance to almost every individud 
J?) I'nited States, or even in North 
America, from the conspicnotis colours 
with which he is decorated, as well as by 
bis constant recurrence* wherevev there 
Iffe old trees to attract his attention, for 
the larvae of insects they contain, rind also 
from his peculiar note and the loud noise 
made by the strokes of his beak a^nst 
the wood, succeeding each other with aU 
most incredibK- rapidity of succession. 
Length nine inches and a lialf, extent se- 
venteen inches. Head and neck deep 
scarlet; back, primaries, win^ coi^rts 
and tftU black, with steel blue reflections; 
rump, secondary feathers, lower parts of 
the back, breast, abdomen and vent 
"Vriitte. The young bird does not receive 
bis fuU and perfect plumage until the 
succeeding spring, his head and neck are 
blackish grey. I'hey form their nest in 
some oid tree, of which the wood is not 
so bard as to oppose any great obstacle to 
their labours ; though it must be confess- 
ed thnt they sometimes dig out wood of 
a considerable degree of tinnness. 'I'he 
female deposits six wliite eggs, and the 
young appear about the middle of June. 
His food is Indian corn, fruit, &c. but 
principally the Inrvae of insects ; these he 
discovers by some means, unknown to us, 
under the bark of decaying trees, and ar- 
rives at them by perforating it with his 
bill; it is ])robaI)le, that in search for 
this favourite food he is guided by his 
acute hearing, directed to catch the 
sound of the gnswinj^ hidden worm. In 
'Pennsylvania they migrate to the south- 
ward in October, and return in May. 

P, ViUoHiu. Hairy Woodpecker of Ca- 
tesby, is a very common bird in Pennsyl- 
vania, and is one of the several species 
.'•imiliarly known to almost every body 
under tlie name of Sap-Sitrker, derived 
probiiibl^ from a notion^ that their co^• 
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stant labour in perforating trees Is for 
the purpose of supplying themselves 
with the sap of the tree as mod s but it is 
well known to every naturalist, that th^ 

object is exclusively the acquisition of 
the iarvx of insects, by destroying which 
they render essential sewice to man.— 
This bird is in length about nine inches^ 
and in extent fifteen ; head white, crown 
and broad line, which includes the eyes, 
and descends on the hind neck to the 
back, bkck ; bind head with a large scar- 
let spot ; a line of black spotsy from near 
ihe of the lower jaw, terminates in 
a broad black stripe on the shoulder; 
back black, divided by a broad iatcral 
Stripe of white, of wluoh the feathers are 
loose, resembling^ hairs, not being webb- 
ed; wings, black spotted with white; 
the four middle tail feathers black, the 
others whitish ; all beneath pure white ; 
nostrils concealed by ver^ ntunerous 
hairs. The female is destitute of the 
scarlet spot on the liind head. 

This bird remains with us all winter ; 
the female deposits her five white eggs in 
May, and the youn^ are hate bed \n June, 

P. Pvbescmp.. Downy Woodpecker, 
smallest wood-pecker of Catcsby. This 
is the smallest of all our woodpeckei's, 
und is the species to which the term 
Sap-Sucker is most usually appfied, bein^ 
exceeding common in orchards, &c, 
where the apple and other fruit'trees 
seem to be his favourite fauntinj^ |>hee8 : 
in his pursuit of the larvae of insects, he 
forms those circular and reguhir bands of 
small round holes which are so often seen 
on appie-trees, Thisspecies bears a very 
striking^ resemblance to the preceding at 
first view, iq»pearing to differ from it on- 
ly by its more dimltnitive stature, but it 
is, nevertheless, an entirely distinct spe- 
cies. Length six and three quarter inch* 
es, extent twelve inches ; the same de» 
scription will serve for this as for the pre- 
ceding, excepting that the rump, tail, co- 
verts, and four middle feathers of tlie tail 
above, are black ; the three white fea- 
thers of the tail on each side are spotted 
with black. The female is destitute of the 
scnrl( t Spot on the hind part of the 
head. 

P, VaritUt or the yeQow-belfied Wood- 
pecker of Cste^y, is a companion of the 

two preceding species, to which also it 
bears some resemblance, and has in con- 
sequence received the same vulgar name 
of Sap'Suehtr, firom those who do not 
take the trouble to observe the differen- 
ces between the -objects before them. 
I^ength eight and a half, extent fifteen 
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uicbe«; croun of the head and thriMit 

deep scarlet bordered with black, sides, 
of the head and neck white, with a black 
ftripe from the eye running down the 
neck; head slightly crested; back dusky 
yellowish, sprinkled aiul waved black; 
wings hi ark, with a large oblong white 
Spot draw n from the shoulder, the prima- 
ries tnd three inner secondaries Tariegaft- 
ed with white ; rump vhitc with a black 
border; belly yellow, on each side rather 
darker and marked with numerous sagit- 
tate spots ; tail black, the two outer fea- 
fteis edged with white, inner ones edg- 
ed on the inside with white. The female 
IS destitute of the scarlet mark on the 
throat, tbis part is white i lays about four 
wlfite eggs the latter end of May. They 
ut fimnd in all parts of the United States, 
and do not migrate, 

P. CarolimiSf Ked-hellied Woodpecker 
of Wilson, Jamaica \V oudpecker of Kd- 
wtids. This is another of those of this 
fStuoMt whose back, wings» be, are barred 
nr spotted with black and white, and 
have more or less of red about the head; 
they generally bear to each other a pret- 
ty strong* resemblance. The present spe- 
cies is a gencrrd inhabitant of the United 
Statr^^, and ;dlfioug"h less frequent near 
houses or without the covert of a wood, 
yet he is well known every where as one 
of the Sap^Swkera. I>ength ten inches, 
extent seventeen. Uc :\d above, hind neck 
down to the back to tiie shouldres, golden 
red polished ; sides of the head and neck 
pite buff* which on the belly becomes of 
aysnowish ash colour stained with san* 
goineous. The back is black, banded 
with curving lines of white, the wings also 
black, with white bands of spots; rump 
white, with a few black spots; the vent 
and thi^h feathers whitish, with cordate 
and sai^ittatc spots; the feathers of the 
front of the head arc of a dull yellowish 
red. In the female the black colour is leas 
intense, and about an inch in length of the 
rrown of the hend is cinereous. They some- 
times, for the purpose of nidification, 
scoop a cavity out of the solid wood, but 
more commonly choose some hollow fimb» 
which it requires less labour to adapt to 
their purposes. The female lays five 
white c^gs in April, and the young appear 
tbe beginning of June. 

P. guerubUtOST red-cock ad ed Wood- 
pecker, was discovered by Mr. Wilson in 
Uie state of North Carolina, and was first 
described by him; it is an inhabitant of 
the southern states, and has not yet been 
found as far north as Pennsylvania; it is 
£UMe)y allied to the preceding speciea^ 



and to the P. villosust it is however smsll* 

er: lengfth seven and a h;df inches, ex- 
tent thirteen ; head abave black, region 
of the eyes, cheeks aud sides of the neck, 
white; hairs over the nostrils whttiah, 
a black line from the base of the lower 
mandible passes to the ^^houlder of t!if» 
wing, where it disappears m spots on tite 
aide of the breast ; each side of the head, 
above the eye, a vumihon linet back 
black, with about twelve transverse white 
bands, wini^s black, with white spots; 
rump biacic, varied with white ; tail with 
the four inner feattters black, ihe others 
spotted with white; vent white, with 
black spots. In the female, the red mark 
is wanting; in other respects she resem- 
bles the male ; feeds upon coleopterous 
insects. 

/*. tovquatus^ Lewises Woodpecker, is a 
bird of remarkable aspect ; it was disco- 
vered by Lewis and Clark, during their 
memorable and eventful journey across 
the continent to the Pacific ocean; and 
was described by Mr. Wilson, from se- 
veral skms brought to Philadelphia 
by those travellers. It was in leng^ 
eleven and a half inches; back, wings 
and tail glossed with green; head black, 
with the front region of the eyes, 
cheeks and chin, dark red; a broad col- 
lar of white round the neck, passes over 
the breast, with hair-like feathers; belly 
deep vermilion, nnd with the same 
strong hair-hke feathers intermixed with 
silvery ones, vent black. Of its history 
we know nothing, neither can we say 
any thing about the difference of thie 
colouring in the sexes. 

P1£C£, in commerce, signifies some- 
times a whole, and sometimes a part of 
the whole. In the first sense, we say a 
piece of clotli or velvet, ?cc, meaning a 
certain quantity of yards regulated by 
custom; being' yet entire, and not. cut. 
In the other signification^ we say a piece 
of tapestry; meaning a distinct member, 
wrought apart, which, with several 
others, make one hanging. - 

Piscs, in^ matters of money, signifies 
sometimes the same thing with species; 
and sometimes, by adding the value of 
the pieces, is is used to express such as 
have no other particular name. 

Piscs, in heraldry^ denotes an ordinary 
or charge. See Ohsikart and Charsx. 
The honourable pieces of the shield arc 
the chief, fesse, bend, pale, bar, cross, 
saltier, chevron, and in general all those 
which may take up one-thizd of the field, 
when 4lone> and in what manner soever 
it be. 
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PiEci,>, in ibc military art, incltnle all 
torts of great guns and mortars. Batter- 
ing piecet are the larger fort of guns used 
at sieges for making the breaches; such 
are tltf- twenty-four pounder, and culve- 
rin, the one carrying a twenty-four and 
the other an eighteen pound ball. Field 
pieces are tweive-poundefs, denueulve- 
rins, six-pounders, sakcrs, niinions, and 
thrcc-pomuItTs, which march with the 
army, and encamp always behind the se- 
cond tine, but in ,tbe day of battle are in 
the f^iit. A soldier's firelock is likewise 

called his f>irro. 

PIEPOVVDEU is a court held for the 
redress of grievances, in remedying and 
inforcing of contracts at fiura. 

PIER, or Pebb, in building, denotes a 
mass of stone, &c. opposed by way of 
fortress against the force of the sea, or a 
great river, for the security of ships that 
Jlc at harbour in any haven. 

PIERCED, or Percf., in heraldry, is 
when any ordinary is perforated, or 
struck through, shewing, as it were, a 
bole in it, which must ne expressed in 
blazon^ as to its shape : thus, if a cross 
have a square hole, or perforation in the 
centre, it is blazoned < square-pierced, 
whidi is more proper than quarterly- 
pierced, as f^igh egresses it. When the 
hole or perforation is round, it mttst he 
expressed round-pierced; if it be in the 
shape of a lozenge, it is expressed pierced 
losenge-ways. All piercings must lie of the 
eolourof the field, and when such figures 
appear on the centre of a cross, he. of an- 
other colour, the cross is not to be suppos- 
ed pierced, but thst the figure on it is a 
charge, and must be accordingly blazoned. 

PIGEON. SecCoLrMBA 

Pigeons. By statute 1 J:unf s T. c. 27. 
the shooting; al a pigeon is pumsiiable 

with 30/. fine, or oommttment for three 

months. 

PIG MEN IS, are preparations, in a 
solid ibrm, chiefly employed by painters, 
for imitating particular colours, and im- 
parting them to the surface of bodies. 
They are obtained from animal, vcg-eta- 
ble, and mineral substances : the latter 
are the most durable. See (Juluubb. 

PIKE, an offensive weapon, consisting 
of a shaft of wood, twelve or fourteen feet 
long} headed with a flat-pointed steel, 
called the spear. The pike was a long 
time in use among the infantry, to enable 
them to sustain the attack of the cavaliy ; 
but it is now taken from them, and the 
ba\"onet, which fixes on at the end of the 
carbine, is substituted in its place. Yet 
the pik« still continues the weapon of the 
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sergeants, who fight pike in band, salutcr 
with the pike, &c. 

PILASTER, in architecture^ a square 
column, sometimes insulated, but more 

freqnrntly let within a wall, and only 
showing a iourth or fifth part of its tliick- 
nesa, See Aucbitecturs. 

PILCHARD, a species of the Clupea, 
or Herring- rcntis-. The pilchard is less 
than the herring, but fatter and more 
abundant in oil. I'he pilchard appears in 
vast shoals off the Comish coast, (Eng. 
land,) about the middle of July. That 
approach is known by mnch the same 
Signs as those that indicate the arrival of 
the herring. To the inhabitants of Corn- 
wall, the pilchard fishery is a very profit, 
able concern. Thousands of persons are 
employed, during the season, in catching 
and curing the hsh; and the fishermen 
and merchants make large gains in send- 
ing them to Italy, Spain, &c. Nearly 
30,000 hogsheads are exported annually. 

PILE, any heap, as a pile of balis» 
shells, 8cc. 

PiLB, in antiquity, a pyramid built of 
wood, on which the bodies of the decens* 
ed were laid in order to be burnt. 

Pus, in coinage, denotes a kind of 
puncheon^ which In the old way of coin- 
ing with the hammer, contained die 
arms, or otlicr figure and inscription to 
be struck on the coin. Accni (lint^^Iv we 
still call the arms side uf a piece of mo- 
ney the pile, and the bead the cross, be* 
cause, in ancient coin, a cross usually^ 
took the place of the head In ours : but 
some will have it called pile, from tiie 
impression of a church built on piles, 
struck on this side our ancient coins, and 
otfiers will have it to come from /tfe, the 
oM } K'ljch woi 1 iur a ship. 

PiLt, in heraldry, an ordinary in form 
of a wedjj^, contracting from the diiel^ 
and terminating in a point towards the 
bottom of the shield. The pile, like 
other ordinaries, is borne, inverted, in- 
grailed, &c. and issues indiiferently from 
any point of the verge of an eacutcheon. 
File rrirnjjc. Sec Exgin'E. 
I'lLE, m military affairs. Piles of shot 
or slieils are generally formed, in the 
King's magazines, in three different man<« 
neit: the bsse is either a triang^lsr 
square, or a rectang-lc ; and from thence 
the piles are called triangular^ square^ 
and oblong. 

Mules for Jiiiding the J\rumber of Shot in 
any Pile. 

Pile, triangtUar. Multiply the num- 
ber ^ the ttde of the base by the baae-fn 
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1« iMs pfodaet by the base + 2, tnd di< 

vide by 6. 

Pile* square. Multiply the bottom 
tow by tile bottom row 4- 1, and tins pro- 
duct by twice the bottom tow -|- 3» and 
divide by 6* 

Pi LKS, rectangular. Multiply the breadth 
of the base by itself 1| aud this pro- 
duct by three times the difference be- 
tveen the length and breadth of the base, 
added to twice the breadth + 1, and di- 
vide bv 6. 

Piles, incomplete. Incouipiete paiea 
being only frustrumflb wanting a similar 
WBua pile on the top, compute first the 
whole pile as if con>ple .e, and also the 
Mnall pile wanting ai top i and then sub- 
tract the one number from the other, 

FlbfiUS, in botany, the orbieubr hori- 
zontal expansion, or upper part of a 
mualiroonn, which cx>veri tlie tructihca- 
tion. TJiis, from its hgure, is termed, by 
botanists, the hat of the muahroon:. 

PILL. See Pharmact. 

PILLAR, in architecture, a kind of 
iirefpilar column, round und insulated, 
but deviating from the proportions of a 
jiut column, gee AEcniracToaa. 

PILLORY, waa anciently a post erect- 
ed ill a cross road, by the 1 ord of the 
Manor, with his arms upon it, as a 
mark of hia scignory, and sometimes 
viUi a coUar to fix criminals to. At 
present it is a wooden machine, made 
to confine the head and hands, in order to 
expose criminals to public view, and 
to render them publiclj^ inftunous. 

P1LOCARP08, in botany, a genus of 
the Pentandria Monogynia c!:<ss and or- 
der. Natural order of Bn moss. Uham- 
ni, Jussieu. Essential character: calyx 
fire4eaved; corolk five-petalled { fiia- 
Bients inserted below the germ ; pericar- 
plam with from two to five coccuh, unit- 
ed below, elastic. There li only one spe- 
cies, viz. P. Kaccmosu*, a native of the 
West Indies. 

FILOT^a person employed to conduct 
ships over bars and sands, or throug'h in- 
tricate channels, into a road or harbour. 
Pilots are not constant and standing offi- 
eets aboard on? veasels, but are called in 
occasionally, on coasts or shores unknown 
to the master, and having- pilottcd in the 
vessel, they return to the siiore where 
they reride. 

Every respect and attention are paid 
to pilots on board his Majesty's ships: 
they are likewise well accommodated, 
and when conducting a ship have the sole 
conmand of it^ and may give orders for 
flkeerin;, settioft triiittiiiiig>9 ftc* The 
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captdn is to see that all the officers and 
men obey his orders. 

Pilot. All pilots must be examined 
and approved by the Trinity House. 3 
Geo. i. c. 13. And for the particular re- 
gulations of the pilots of the Trinity 
House, at Deptfoid, see the statute^ Geo. 
U. c. 30. 

PIl.ULARIA, in botany a genus of the 
Cryptogamia Miscelhuieje class and or- 
der. Natural order of Pilicea, or Perns. 

Generic character : common receptacle 
globose, with four cells and four %nh rv!^ 
hned with numerous anthers, and many 
globose germs beneath them. There w 
bui nil species, viz. P. globulifera, piU- 
wort, or pepper-grass. 

PIMELEA, in botany, a genus of the 
Diandria Monogynia class and order. Es- 
sential character: calyx none; corolla 
four-ckft; stamina inserted into the 
throat; nut covered with a baric, one- 
- celled. 1 here are four species^ natives of 
New Zealand and New South Wales. 

PIMEIdA, in natural history, a genus 
of insects of the order Colcoptera. Ge- 
neric character : antennae filiform , feelers 
four ; thorax phmo-convex, margined • 
head exserted; shells rather rigid; ge- 
nerally without wings. There are be- 
tween one and two hundred species, di- 
vided into sccuoas: A. antennae, monili- 
form at the tip. B. antennae, entirely fili- 
form. The section is subdivided into a* 
feelers filiform, and d, feelers clavate- 
The section b is likewise subdivided in- 
to a, fore-feelers, filiform ; lore -feelers* 
hatchet-ahaped ; hind ones clavate. The 
species P. mortisaga is black; shells 
mucronate, subpunctured. ft h found 
ill many pai'ts of Europe; and in Sweden 
it is regarded as a presage of death to 
one of the house in which It b found 
crawling". It is believed that not a sing-le 
species of this genus is to be found in 
America. 

PIMPINBLLA, in botany, bunet raxt- 

frage, a genus of the Pentandria Digynia 
class and order. Natural order of L m- 
bellatx, or Umbelliferx. Essential cha- 
racter : petals bent in ; stigma subglobu- 
lar ; fruit ovate, oblong. I'here are nine 
species, among" which we shall notice the 
P. ansium, anise; it has ;jn annual root, 
producing a stem a fool and a half ia 
height, diriding into seTetal branches, 
having narrow leaves on them, cut into 
three or four narrow segments; umbels 
large and loose, on lon^ peduncles ; 
flowers small, yellowish white ; seeds ob- 
long, swelling, possessing an arontetic 
scent, and apieasfUkV waimtaitei in dis- 
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t) nation with water, three pounds of them 

yield an ounce of essential oil, wliieh con- 
g-eals into a bulyraceous white concrete, 
even when the ail* is not sensibly cold ; 
these seeds slso^ieldsn oil, by expres* 
sion, of a greenish colour and grateful 
taste, strong-ly impregiiated with the fla- 
vour of the seeds. It is a native of 
Egypt; it is cultivated in Malta and 
SpsiiH whence the seeds sre mnnasUy 
imported into Eng-land. 

riN, in commerce, a little necessary 
implement made of brass-wire, used 
chiefly by the women in adjusting their 
dress. The perfection of pins conasts 
in the stiffness of the wire and its white- 
ness, in tlic heads being- well turned, 
and in the fineness of liie points. The 
London pointing and whitening are in 
most repute, because our pin-makers, in 
pointing, use two steel mills, the first of 
which forms the point, and the latter 
takes off all irregularities, and renders it 
smooth, and as it were polished; and in 
whitening', they arc hi nek -tin granulat- 
ed; whereas in other countries they are 
said to use a mixture of tin, lead, and 
quicksilrer; which not only whitens 
worse than the former, but is also danger- 
ous, on account of the ill quality of that 
mixture, wliich renders a puncture with 
a pin thus whitened somewhat difRcult 
to be cured The consumption of pins 
is incredible, and there is no commodity 
sold cheaper. The number of hands 
employed ^ in this munutacture is very 
gre^t, each pin passing through the hands 
of six different workmen, between the 
^ drawing of the brass wire and the stick* 
ing of the pin in tlic paper. 

Pins are sometimes made of iron wire, 
tendered black by a varnish of linseed 
oil with laTftp-black, which the brass wire 
would not receive ; these are designed 
for the use of persons in mourning, 
though not universally approved. 

PINCHBECK. See Covm. 
. PINE. See Pi>rs, 

Vine apple. See A.\ an as. 

PINEAL Glasd. 

PINGUIC ULA, in botany, buUer tooH, 

a g-cnus of the Diandria Monogynia class 
and order. Natural order of Corydales. 
Lysimachis Jussieu. Essential character: 
corolla ringent, with a spur ; calyx, two 
lipped, five^left; capsule,' one celled. 
There are five species, natives of many 
parts of England. 

PINION, in mechanics, an ai'bor, or 
spindle, in the body whereof are several' 
notches, which catch the teeth of a wheel 
that serves to turn ilround : or it is a les- 
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ser wheel which phys in the teeth of a 

larger. Tn a watch, &.c. the notches of a 
pinion, which are commonly 4, 5, 6, 8, 
&c. are called leaves, and no^ teeth, as 
In other wheeb. For the pinions of a 
watch, and the leaves^ tums^ &c. thereof, 
see Clock. 

PINION of Import , is that pinion in a 
watch, commonly fixed on tiie arbor of 
• great wheel; it drives the dial-wheel, 
and carries about the hand. 

PINITE, in mineralog-y, is of a black- 
ish ^rey colour, usually crystallized, in 
siz^dcd prisms, with trunested edges 
and angles. The crystals are of different 
sizes. Spf cific gravity -almost three. It 
experiences no alteration before tlic 
blow-pipe, either alone, or witii Uic addi- 
tion of borax. With carbonate of soda it 
forms an opaque globule, and with micro- 
cosmic salt, a transparent glass: it is 
compounded ot 

Alumina 63.75 

Silica * 29,50 / 

Oxide of iron 6.75 



100.00 



It has only been found in the mine level 

of Pini in Saxony, hence it derives its 
name ; and is usually accompanied with 
quartz, felspar and mica. 

PINK, a vessel used at sea, masted and 
rigged like other ships, only that this is 
built witli a round stern ; the bends and 
ribs compassing so as that her ribs bulge 
out very much. 1 ins disposition renders 
the pinks difficq)t to be boarded, and al- 
so enables them to cany greater burthena 
than olhers, whence they M-r oflen rised 
for store-ships and hospital ships, m the 
fleet. 

PiKK. See DlAlTTHUS. 

PINNA, in natural history, nacre, a 
^genus of the Vermes Testacea class and 
order ; animal u iimax ; shell bivalve, fra- 
gile* upright, gaping at one end, and fur- 
nished w ith a beard ; hinge without 
teeth, the valves united into one. There 
are eighteen species. The inhabitants of 
these shells produce a Liigc quanlity of 
byssus, which is woven by the Itabana 
into a kind of silk ; the sheUs.themselves 
arc j^enernlly found standing erect in the 
ttiiiootiier waters of the baya^ with tlic 
larger end a Utde open : the fish of se- 
veral of the species aifords a rich food. 
We do not know of any species on the 
shores of the United States. 

PINNACE, a small vessel used at sea 
with asqusre stem, having sails and oara* 
and canying three masts, chiefly used aa 
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d scout for intelligence, and for landing of 
men, Sec. One ot tlie boats belonging* to 
a great man of war, serving to cai'p} the 
oneen to and from the shore, is also call> 
ed the pinnace. 

PINNACLE, in arcliitt'^-c, the top 
or roof of an house, teriniiiated in a 
point. This kind of roof, among the an- 
cients, was at>p»}priated to temples; 
their onllnary roofs were all flat, or made 
in the platform way. It was from the 
pimiacle that the ibrm of the pediment 
took its rise. 

INN A I ED leanea. See Botavt. 

PIN r, a vessel or measure used in cs- 
Umatmg the quantity of liquid^, and even 
sometimes of dry things. It is tiic eighth 
psrtof a gallon, both in ale and wine 
meastirc : but the gallon being different, 
the pint must also differ. The wine pint 
of pure water weighs almost seventeen 
maces ayoifdupois, and the ale pint con- 
tains a little more than twenty ounces. 
The Scotcb pint is equal to three English 
pints. 

PINUS, in botany, pine h^e^ a genus of 
the Hbnoeeia Monadc Ipbia class and or- 
der. Natural order of Coniferx. Essen- 
tia! character; male, calyx four-leaved : 
corolla none; stamina very many, with 
nsked anthers: female, calyx strobiles, 
with a tvo-flowered scale ; corolla none ; 
pis*ii one ; nut wirh a membranuceous 
wing. There are twenty -one species; 
ve shall notice some of the must re- 
OMilcable. 

P. cedrus, cedar of Lebanon, has a ge- 
neral striking- character of growth, so pe- 
coliar to itself that no other tree can be 
aistaken for it ; it is placed bjr Linnxus 
along with the larch, in the same genus 
with the firs and pines; it agrees with 
the former in its foliation, with the latter 
in being evergreen ; the leaves resemble 
tliMe of the larch, but are longer and 
dsserset* erect, and perpetually g-reen ; 
the cones ai-e tacked and ranged between 
tlie branch leaves, in such order as to 
give it an artificial and very curious ap- 
pesraace, and at a little distance a beau- 
tiful effect: these cones have the bases 
rounder, or rather thicker, and with 
blunter points, the whole circumzoned 
vith broisd, thick scales, which adhere 
Iwetfaer in exact series to the sunimit, 
wnere they arc smaller; but thr entire 
loricatiun is smoother coucliC(i ttiun those 
of the firs : witixm these repositories, un- 
to the scale, nestle the small nutting 
seeds of a pear shape. Many w onderful 
properties are aBcrih<Ml \n the wood of this 
celebrated tree, sucli its resisting pu- 
VOL. X. 



trefaction, destroying noxious insects, 

co itinuing a thousand or t vo thois nd 
years sound, yielding an oil famous for 
preserving books and writings. 

Tiie P. sj'lvestris, wild pine tree, is 
called in Britain the Scotch fir, from its 

growing naturally in the mountains of 
Scotland ; it is common in most parts of 
Europe, particularly the northern ; the 
wood is the red or yellow deal, which is 
the most durable of any of the kinds yet 
known ; the cnncs are small, pyrumicl.il, 
ending in narrow points ; thc} are of a 
light colour i thc seeds are small, in a 
favourable soil, this tree grows to the 
height of eighty feet, with a straight 
trunk ; the bark is of a brownish colour, 
full uf crevices ; the leaves issue from a 
white, truncated, little sheath, in pairs ; 
they are linear, acuminate, entire, striat* 
ed, convex on one side, flat on the other, 
mucronatc, brig^ht green, smooth, from 
an inch and a half to two inches in 
kngtli ; the scales of the mate catkins 
roll back at top, and arc feathered ; the 
inner and upper scales of the cones gra- 
dually terminate in a short awn, the 
lower scales have none. Few trees have 
been applied to more uses than this; the 
tallest and slraightest afford masts to our 
navy; the timber is resinous, durable, 
and applicable to numberless domestic 
purposes; from the trunk and branches 
of this and others of tlic genus, tar and 
pitch are obtained ; by incision, barras. 
Burgundy pitch and turpentine, arc ac- 
quired and prepared ; the resinous roots 
are dug out of the ground in many parts 
of tile Highlands of Scotland. The fi.sher- 
men make ropes of the inner bark ; and 
hard necessity has taught the Laplanders 
and Kamtscbatdalea to conrert it into 
bread ; to effect this» tn spring they strip 
off the outer bark carefnily from the best 
trees-, collecting thc soft, white, succu- 
lent, interior barii, and drying it in the 
shade. When they have occasion to use 
it, they first toast it at the fire, then grind, 
and after steeping the flower in warm 
water, to take off" the resinous taste, 
they make it into thin cakes and bake 
them. 

P. strobus, Weymouth pine tree, or 
white pine, is one of the tallest species, 
frequently attaining an hundred feet in 
height, in its native country, North Ame- 
rica. The bark is very smooth and deli- 
cate, especially when the tree is young; 
the leaves are long and slender ; they are 
closely placed on the branches ; the 
cones arc long, slender, and very loose, 

I 
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o])rning wkUl the first warmlb of tbc 

bpriug. 

P. picea, sihrcr fir, is a noble, uprigiit 
tree : the bnnehet are not numerous, but 
the bark is iDlooth and delicate ; the 
upper tiurfUce of the ieav«:s is of a fine 
Strong green, the under has two white 
lines running lengthwise on each aide of 
Oic mid-rib, giving the leaves a silver}- 
look, tor which n'ftson this fir tukrs its 
name; tl»c cones are large, growing 
erect ; when the warm weather comes on 
they soon shed their seeds : the scales 
ore wide, dr Ito'ul, nninflcd a1)ove, bi-low 
beaked, and appendiclcd witli a incmbra- 
nactoiis, spatulatc, dorsal ligule, termi- 
nated by a recurved dagger-point ; nuts 
ratViM' larg't*, mcmbran-iCt mis, variously 
angular, dun-roloiirc d, Ii lias br*^n oh- 
scrved in ireJand, tiiat no tree gious so 
Speedily to so large a size as the silver 
fir: sone at forty years* growth, in a 
wet clay on a rock, measuring twelve 
feet in circumference at the ground, and 
seven feet and s lislf at^ five feet high ; 
one contuned seventy-six feet of solid 
timbi r. 

F, h.i!>amca, Irilin of Cilcad fir tree, 
jlbts villi an upngb .stem; the leaves 
Hre daric ^een on their upper surface, 
marked with whi^h lines underneath; the 
cont-s arc ro'indish and small ; the bnds 
and leaves are remarkably fragrant ; from 
wounds made in this tree a very fine tur- 
jientine is obtained, which is often sold 
for the true balm of fiilead. This tree 
makes lit' Ic progrc-ss after t-it^lit or ten 
yeai's' growth ; it has very much the habit 
of the silver fir ; but the leaves are wider 
and blunter, disposed on each side along 
fhe branches like the teeth of a con^h, 
but in a double row, the upper one 
shorter than the under; underneath they 
are marked with a double glaucous line, 
each having eipfht rows of white dots s 
thcv are often cloven ai top. 

PIONEKH, in the art of war, a la- 
iMmrer employed in the army to smooth 
tlieromls, pass the artillery along, and 
di^ lines and trenches^, mines, and other 
works. 

FIFE, in building, &c. a canal or con- 
duit, for the conveyance of water and 
other liquids. Fipes for water, water- 
engines, are usually of lead, iron, earth, 
or wood, ; tile latter are usually made of 
oak or elder. Those of iron are cast in 
forges, their usual length is about two 
feet and a half ; several of these are coni- 
fno'.ily fastened together by means of four 
screws at each end, with leather or old 

hat between them, to stop the water. 
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Those of earth arc made by the potters j 
tliese are futcd into one anoLher, one end 
being always made wider than the other. 
To join them the closer, and prevent 
their breaking, they are covered with 
tow and pitch; tlieir length is usually 
about that of the iron pipes. The wood- 
en pipes are trees bored with large iron 
attt^ers, of dlHerenL sizes, l)e^iitning with 
a less, and then precec ilin^- w ith a larger 
successively: the first being pointed, the 
rest being formed like spoons, inerea«ii|^ 
in diameter from one to six inches, or 
more ; thcj are fitted into the extremities 
of each other. 

Wooden pipes are bored as follows, 
(Fig. 1, Plate Fipc -boring,) is a plan of 
the machliic ; and FI|^^. 2, an elevation of 
it. I'he piece or timber intended to form 
the pipt: is placed upon a frame, 
a, a, a, a, and held down upon it firmly 
by chains going over it, and round two 
sn>all w indlasses, f> b, ami it is wedged up 
to prevent its roiling sidewise; if the 
piece is tolerably straight, this wiUbe suf- 
ficient, otherwise it must be steadied by 
iron dog^s or hooks, similar to those used 
by sawyers, tirovc into the carriage at one 
end, and into the tree at the otlier. The 
frame and tree together run upon small 
wheels traversing two long beams or 
ground sills, I) I), placed on each side of 
a pit, dug to receive the chips made by 
the borer ; at one end they are connected 
by a cross beam, £, bolted upon them ; 
this supports the bearing" for a shaft, F, 
the extremity fif which, bc) oii(lthe bear- 
ing, is perloruiea at the end with a square 
hole to receive the end of the borer, yi 
The carriage, a a, and piece of tiBiber* 
nr<- advanced towards th - borer by ropea^ 
g IS one hooked to it, going over a pul- 
ley, (not seen) and returning to a w ind- 
lass, H, above the carriage, round which 
it is coiled several times, and the end 
made fast to it ; A is another rope, hooked 
to it at the other end, and going over a 
jnilley, and coming to the same windlass, 
H ; it is coiled round the windlass in a 
contrary direction to g ^, and then nailed 
fast; by this means, when the windlass, 

H, is turned by the handles on iti> wheel, 

I, one rope will wind up, while the other 
gives out, and draws the carriage and 
piece of timber backwards or forwards, 
according as th« wheel is turned. The 
weight of the borer is supported by a 
wheel, /, turning between uprights* fixed 
to a block, L, whose end rests upon the 
j^round sills, D : it is moved forwards by 
two iron bars, m m, pinned to the front 
cross bar of the carriage, a a j the dis- 
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tince between the wheel, 2, and the rar- 
n^ecau be varied, by allcriiig' the iron 
kruid pius, so as to brin^ the point of 
ttpfMii, or wheel, /. always as near as 
coovenient to tlie enti of (he tree. The 
iiiift, F, may be turned by anv first 
pover, wind, water, steam, or horses, as 
iiiNMt coaTenient, and a man regulates 
fte wheel, I. When the borer is put in 
fflotion, by turnnig- t!ir wlieel, I, from n 
to ^ he draws the tree up to the borer, 
'wCh (Herces it ; when a few inches are 
butd, be witbdrftws the tree, by turning 
the wheel back, that the borer may throw 
o«t its chips ; he then rfturns the tree, 
aad continues this process until the work 
a finished ; the borer is the shape (tf a 
common auger. 

f*iPE, tobacco f a machine used in the 
uaokiiig of tobncco, consisting- l lont; 
tsbe, made of eai tii or clay, having al one 
^nd a little case, or furnace, caUed the 
for the reception of the tobacco, the 
ftunes whereof are drawn by the mouth 
tlirou^ the other end. Tobacco pipes 
ttennde of various fashions; long, short, 
plain, worked, white, varnished, unvar- 
niMterl, atid of various colours, &c. The 
iurks use pipes tJjree or four feet long, 
of rushes or of wood bored ; at the 
cad tliersof they fix a kind of pot of iMk- 
«ti earth, which serves as a bowl, and 
^hich they t;<ke off after smoking. 

Pifi also denotes a vessel or measure 
^^ne, and things measured by wine- 
joeasure. It is usually reckoned two hogs- 
«ads, or 126 gallons : this is the measure 
found in books^ but in actual iiie it is 
'cry different. 



Tbe pipe of Port is . . .138 
Madeira , , 110 

' Vidonia ... 120 

— ■ -Sherry . . .130 

•* - Lisbon, andBucellas 140 

The pipe of port It sckloni accurately 

^ gallons, and it is customary in trade 

U) charge what the cask actually con- 
tains, be it more or less than the esUmat- 
C« quantity. 

in music, any tube formed of a 
reed, or of wood, metal, &c. which, being 

iriflated at one end* produces a musical 
^tl, acute or grave, soft or loud, nc- 
*cconiing to the material, its form, and di- 
■•iWos. The pijie, which was origi- 
no more than a siuiple oaten straw, 
t*mtied one of the first instn^rririits by 
whicb melodious sountls were attempted. 
Pttia e/ Pan, or mvuth organ, a wiui 



instrument, bound together side I)y side, 
and grntln.ilh lessening", with respect to 
each oUier, in ieagUi and diameter. The 
longest is about aiz inches^ and the short- 
est only two in length. In perfonning 
upon this instrument, it is held \n the 
hand, and the pipes are blown into by the 
mouth at the upper end. 

PiPK, in law, a roll in the exchequer, 
otherwise called tlie GnEAT roU^ whence 
there is nn of!ice called the pipe oflRce, 
where they take cogiuzaiice ut esiLrcaia 
andibrfeitures to the king. 

PIPEH, in botany, pepper, a genus of 
the Diandria Trigynia class and order. 
Natural order of Vipehtae. LJ tries. Jus- 
aieu. Essential character: calyx none; 
corolla none ; berry one-seeded. There 
are sixty species. Most of the peppers 
are perennial, with herbaceous or frutes- 
cent stems, sometimes scandeut and di- 
chotomous^ the branches as it were joint- . 
ed. The numerous species of this genus 
are natives of the Ea§t and West Indies, 
a few of the islands in the bouth Seas, and 
two or three of the Cape of Good Hope. 
P. nigrum, black pepper, grows sponta^ 
neously in the East Indies and Cochin 
China; it is eoltivated with sueh succes<5 
in Malacca, Java, and especiuily ui Sunia 
tta, that it is thence exported to every 
part of the wodd, where a regular com- 
merce has been established. White pep* 
per was formerly thought to be a diii'er- 
ent species from the black ; bat it is no- 
thing more than the ripe berries deprived 
of tlieir skin, by steeping them about a 
fortnight in water, after whieh they nre 
dried iu tiie sun. P. betlc, betel, has the 
Stems smooth and evm^ striated, angular \ 
leaves acuminate, a Bttle oblique at the 
base; peduncle lonpi-er than the petiole, 
and opposite to it ; spike cylindrical, fre- 
quently, together with the peduncle, pen* 
dulous ; petiole channelled at the base. It 
is.the leaf of this species of j)eppcr plant 
which is called betle, or bete], which 
serves to enclose a few slices or bii:> of the 
areca $ these, together with a little chu- 
nam, or shell hmc, are what the southern 
Asiatics universally chew to swe« ten the 
breath and strengthen the stomach ; the 
lower people there use it as ours do to. 
bacco in Europe, to keep off the calls of 
hunger : it is there deemed tlie heii^ht of 
unpoliteness to speak to a superior v. itJi- 
out some of it in the mouth. The women 
of Caiuura, on the Malabar coast, stain their 
teeth black w i t ] i aiitimony, thus presenin^ 
them good to old age ; the men, on the 
contrary, ruin tueirs by the betel and 
ciiouam, or lime, which they take with it. 
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i^ii'fciuTiiK, ill botany, from liic wonl 
piper, pepper, the name of the aeeond or- 
der in LiiiTixits^s*<Fr«ignient8 of aNatn- 

ral Methotl consisting", a-* the name im- 
ports, of pepper, and a few genera which 
agree with it in habit, structure, and sen- 
sible qnriitiea. Theae plants are mostly 
herbaceous and perennial. TIic stalks of 
sonr- of'thern creep along rocks and trees, 
into wiiicii they strike root at certain dis- 
tances. None of them rise shore fifteen 
feet high, and but few exceed three or 
four feet. The flesh roots of nmny of these 
plants, particularly those of several spe- 
cies of arum, are extremely acrid when 
fwsh. They lose this piiiif^nt qaalityy 
however, by bein)^ dried, aot! become of 
a soapy nature. The ])cp|)C!' plant of Se- 
negal bears a round berry, about the size 
of hemp-seed, which, when ripe, is of a 
beautiful red colour, and of a sweetish 
ta*?tc. U contains a seed of the shape and 
blu ness of a prain of cabbage, but very 
hard, and possesMng an agreeable poig- 
nancy. The berries grow in small bunches 
on a shrub that is about four f » t high, and 
has thin supple hranchcB, furnished with 
oval leaves that arc pointed at the ends, 
not very mtfike those of the privet* 

PIPRA, the manahin, in natural l^stoiy, 
a genus of birds of the order Prisseres. — 
Generic character : bill short, strong, 
hard, nearly triangular at the base, and 
slightly incurrated at the tip; nothia 
naked ; tail siiort. These birds are very 
similar to the genus of Titmice, and are 
almost all pecuUar to South America. — 
There are thirty-one species noticed hj 
Gmelin. Latham enumerates only twen- 
ty -fuc. I hc followinj*" are most deserving 
of attention. P. rupicola, or the rock ma- 
mkin, is as large as a pigeon, and is a 
very beautiful species, inhabiting Cay- 
enne and Guiana, and building in the holes 
arid cleftH of the rocks, in the most ob- 
scure recesses. 'I'hey are very timid ; but 
are frequently tamed, so as to accon^puny 
the domestic poultry. The female, alter 
laying her eggs for a few years, assumes, 
in some instances, ihedi.stiiiclive plumage 
of lUc luale/and may be mistaken for him ; 
a circumstance, however, not peculiar to 
this genus of birds. The black-crowned 
jr»niiakin frequent in Guiana, avoiding 
the open plains, and haunting the skirts 
of woods in smalt flocks, lliese birds 
are found in the neighbourhood of ants' 
nests, from whicli they are seen to spring 
up frequently as if stung by ihise insects, 
utts^riug at the moment a cry somewliat 
similar to the cracking of a nut. 
PiliA.T£, one who raaintidns hunself by 
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pillage and ruijuing at sea. By statute 28 
Henry YIEI. c. 15. all felonies committed 
lipon the sea, or sny place where the ad- 
miral has jurisdiction, sliall be tried 
wherever the king shall appoint by his 
special commis^on, as if the offence had 
been at connnon law. And hf statute 6 
tieorge 1. if any subject or denizen of Vhis 
kingdom conmiit any hostility against 
others of the king's subjects upon the sea, 
tiifder eolonr of any oommlsston Irom sny 
ptrace or other authority, he shall be 
deemed a pirate, and sufier accoitlingly. 

By statute 18 George II. c. 30. persons 
committing hostilities, or aiding enemieci 
at sea, may be tried as pirates. Prraciee 
at sea are excepted out of tiie general 
pardon, by 20 George 11. c. 52. 

PlSCfr^si, m natural history, is the fourth 
chna in the Unnisan system, eonsisfii^ of 
fire orders, viz. 

Abdominales Jugulares 
Apodes 'I'horaeici 
Cartiligioii 

The class is described as having iiicam- 
bent jaws ; eggs without white i organs 
of sense ; for covering, imbricate sosflea; 
fins for supporters ; they swin in watei^ 
and smack. The several orders and other 
matters relative to fishes have been treat- 
ed of in the article Ichtiitolobt, and in 
the several parts of the Dktioniiry, in the 
alphabetical order of the genera, &c. To 
this article we have referred, intending 
to give under it a brief account of the 
functions of the several fishes. Of these 
the most important is respiration, which 
is peT-formed by means of gills, which 
supply the place of lungs. Air is eqtially 
necessary to the ciibtcnce of fish, as it is 
to other animals. In general, a fish first re* 
ceivcs a quantity of water by the mouth, 
from wliich it is driven to the gills ; these 
close, and prevent the water from return- 
ing by the mouth, at the same time that 
their bony covering prevents tt from pass* 
inp; throT;.^h them, until the proper quan- 
tity, of air ii;is l^ecn extracted Worn it.— 
The covers tl»en open, and give it a free 
passage ; by which means the gills are 
again opened, and admit a fresh body of 
water. This process, in fishes, as breiilli- 
ing in the human subject, is carried on 
during sleep, and is repeated about twen- 
ty-five times in a minute; and the necessity 
of ii is e\ inced from the circumstance of 
li^h being certainly killed in water, from 
whit u air is, taken away by means of the 
air-pump, or excluded by very severe 
firost« - Should the free play of the giUs 
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^ e?en suspeTuled, or their covers kept 
f-^m movWip;, b^' a string tied round tlit rn, 
uic iisii wuuiii Vail into convuisioDS, and 
ie in « fev iBmutes, It is vid, Hkewise» 
tbt though the bnmcfaial i|>p«nttiB be 
comprise I in a sTTinll compass, its sur- 
fiCf, whcrt tiiily exicndecl, would occupy 
juny square feet ; a fact, thai may coa- 
naee the nicat sceptictl of the nainber- 
Ins C(»ivohitions and ramifications, in 
Tfiiich the inclutU d water is elaborated 
smi Kttenuated, in the course of givin|^ 
wt itiar in the rapintory proeew. 

Fishes have the organs of sense, seme 
of them probably in a very high degree, 
mi others impei'fectly ; of tlie hjttcrkind 
ire the senses of touch and of ta^iic : but 
the ssnie of heering bss now been eoiib> 
pietely ascertained, which was long 
dwibted, and by some pl)}'siologists de- 
nied : the organ is contained in the cavity 
4if the, bead : it was discovered by Frofv»- 
m Camper, wbo lenwksvtbet **fisb per- 
ceive sound, but sound peculiar to the 
water)- eleTnent.** 'I'his organ has been 
observed and described by Mr. Hunter, 
is ibe Pbiknefrliitsl T rs in t c t lons, who 
1ms likewise ascertained that its structure 
varies in difter^-nt species. And Dr. 
^w, in his " Introduction to the Natur- 
li History of Fishes," Vol. IV. Part J. 
ebiefveSk tbsit «• Pishes, psrtieulsrljr of 
the skate kind, have a bag at some dis- 
tsf»ce behind the eyes, which contains a 
duid, and a soft cretaceous substance, and 
aippKes the place of tiie ▼e»ibole and 
^ilea ; there is a nerve distributed up- 
on it similar to the portio mollis in man : 
they have semicirciiJr^r cnir.ils, wfiich arc 
^d with a fluid, and comummcate with 
Ihe : they hate Mkewise a mesitiiB ex- 
ternus, which leads ttf dto internal ear. 
The cod-fish, and others of the same 
*ii»f»e, have an organ of hearing some- 
Vnt similar to the former, but instead of 
^ Bofi sobstasiee coitained in the bs^, 
tfiere is a hard cretaceous stone." From 
'He same work we shall transcribe the 
^rrations on the sense of smelling aud 

ite«r sight. 

*'The orgstt of smelltng is large, and 

animals hnvc a power of contracting 
*d dilating^ the eait y to it as they have 
•casion. It seems to be mosiiy by their 
acute soMll thtt tbejr disooTer their food, 
for their tongue teems not to ha:re been 
liesigned for a very nice ^iensalion, being 
^ a pretty firm cartilaginous substance ; 
•■4 eomroon* experience evinces that 
tbeir sight is not of so much use to them 
■*Mheir smell in searching for their novir- 
"bacat. If jouthrfwal'r«shwormiiHo 



the water, a fish shall distinguish it at.s 
considerable distance ; titid that this is 
not done by the eye is plain, from ob- 
serving, that alter tbe same wovm has 
been a considerri>le time in the water, 
and lost its smell, no fisht s will come 
near it ; but if you take out the bait, and 
make several httie incisions into it, so as 
to let out more of the odoriferous efla^ 
via, it shall have the same eflect as for- 
merly. Now it is certain, that had the 
animals discovered this bait with theii 
eyes, they wonkl have come equally to 
it in both cases. In consequence of tluar 
smell being the principnl me:i:rs tliev 
have of discovering thtir food, we may 
frequently observe them allowing them* 
selves to be catried down with the stream, 
that they may ascend again leisurely 
B^'A i^•^t tile current of the water: thus 
the odoriferous particles swimming in 
that medium, being applied more forcibly 
to their organs of smel^ produce a strongs 
er sensation. 

** The optic nerves in fishes arc not con« 
foandt d w itii one another in their mid> 
die progress between their origin and 
the orDit, but the one passes over tbe 
other without any communication ; so 
that the nerve which comes from the left 
sidc-of the brain goes distinctly to the 
right eye, and teoe vena. Indeed it should 
seem not to be necessary for the optic 
n« rves of fishes to have the same kind of 
connection with each other as those of 
man have $ Ibr thetr eyes are not pbieed 
in the fore-part, but in the aides of the 
bead; and, consequently, cannot look so 
conveniently nt any object with both 
eyes at the same time. The crystaiiine 
lens in fishes is a complete ^here, and 
more dense than in terrestrial animals, 
that the rays light coming from the 
water might be suthciently refracted. As 
fishes are continually exposed to injuries 
in the uncertain element in which they 
reside, and as they are in perpetual dan- 
ger of becoming a prey to the larger 
ones, it was necessary thaf their eyes 
should never be shot ; ind as the cornea 
is sufficiently washed by the element 
they live in, they are not provided with 
palpebrre ; hut, as in the current itself the 
eye mu»t be exposed to several injuries, 
there was a necessity that it should be 
sufficiently defended; which, in effect, 
it is, by a firm pellucid membrane, seem- * 
ing to be a continuation of the cuticuia 
stretched over it t the epidermis is very 
proper for this purpose, as being insen- 
sible, and destitute of vessels, and conse- 
quently not liable to obstructions^ and 
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thus becoming opaque. In the eye of 
tlie iikate tribe the>e is a digitated cur- 
tun, which hangt over the pupil, and 
which may shut out the light \vh( ii the 
animal rests, being- somewhat similar to 
the tunica aiinata of other animala.*' 

We now proceed to notice the motion 
of fishes, for the celerity of which A«r 
shape IS achnirulily adapted ; hence, ves- 
sels flesig-iitd to be uavig-atcd in water 
arc niadc to imitate, in some degree or 
other> the ahupe of fish *, but the rapidity 
of a ship in sailing before the wind ll not 
to be comput ed to the vf-lority of a fish. 
The largest hsties arc known to overtake 
m ship in fiiU sail with the greatest ewe, 
to play round it without eflbrt, and to 
surpass it at pleasure. F'.vcry part of the 
body sec ms formed for dispatch : the 
tins, tue tali, and the motion ot the whole 
bsck-bone ssMst in the bunness « and It 
is to that flexibility of body which mocks 
the effort of art, that fishes owe tlie great 
velocity of their motions. The chief in- 
struments in a fisb's motion are its 6ns, 
air-bladder and tail ; with two pur, and 
three sing-k- fins, it will migrate a thou- 
sand leaj^ucs in a season, and williont in- 
dicating any visible symptoms of languor 
or fatigue. The fins serve not only to 
assist the animal in progression, bvtin 
rising ami sinking-, in turning, and even 
in leaping out of the water. The pecto- 
ral fins serve to push the aiUmsl forward, 
and to balance the head when it is too 
large for the body, and prevent it from 
tumblinLT to the bottom, which it infalli- 
bly would if the fins were cut off. I'he 
ventral fins which always lie fiat in the 
water, sene rather to raise or depreaa 
tlie body, than to assist its progressive 
motion. The dorsal fin acts as a poiscr, 
in preserving the animgl's equilibrium, 
while it aids the forward movement ; and 
the anal tin is desig-ned to maintain the 
vertical position of the body. Hy means 
of the air-bladder, hslies can increase or 
diminish the spedfic ^vity of their body. 
When they co!)tract it, and press out the 
air, the bulk of the body is diminished, 
and the fish sinks as far as it pleases : on 
relaxing the operation, the bladder ac- 
quires its natural size, the body becomes 
specifically lighter, and the fish is ena- 
bled to swim oe;(r \hr surface. The tail, 
in the last place, may be regarded as the 
rudder, directing the motions of the 
fish, to which the fins are only subser- 
vient. 

"With respect to the nourishment of 
fiabes: they are mostly carnivorous, 
though they seise upon auooft any thing 



tliat falls in their way, and not uncommon- 
ly devour their own offspring : they 
seem, indeed, to mantleat a particular 
predilection for whatever they can swal- 
lo u- possessed of life. They oftrn meet 
w ith each other in fierce opposition, and 
the vietor, without scruple, devoars Us 
antagonist. Thus are they irritated by 
thf continual desirt? of satisfying their 
huni^ei ; :ind the life of a fish, from tlte 
smallest lo ihe greatest, is but one scene 
of boatility and violence. The smaller 
species, which stand no chance in the un- 
equ'd combat, resort to those shallows 
where the larger are unable to approach. 
There they becomea tavadeta m their 
turn, and live on the spawn of large fishes, 
and on small insects and x^'omr?, which 
they find floating on the wuici-. Fishes 
can, however, notwithstanding their na- 
tural voracity, live long, apparently, with- 
out food I but they, perhaps, in vases and 
other ornamental vessels, feed on insects 
too small for the human eye to see s or»it 
has been thought, they may have tlie 
power of chemicaUy decomposing water. 
We now proceed to Ihe subject « repro* 

duction. 

In most, if not in ail hsbes, there is a dif- 
ference in sex, though Bkich and othera 
make mention of individuals, which seem- 
ed to unite the two sexes, :ind to be real 
hermaphrodites. The number of males, 
it has been remarked, is about double 
that of females ; and were it not for this 
wise provision of nature, n ]arg-c propor- 
tion of the extruded eggs would rcniuin 
unfecundated. A few species, indeed, as 
the ee^ blenny, &c. are viviparous t but 
by fitr tiie greatest number are produced 
from eggs. These last compose the roc, 
ovaries of the females, which lie along 
within the fd>domen. The milt of the 
males is disposed along the back-bone, in 
one or two bags, and consists of a whitish 
glandular substance, which secretes the 
spermatic fluid. Though the historv of 
the generation of fishes be still involved 
in considerable obscnfitji it seems to be 
ascertained, that no sexual union takes 
place aniOiiL^: the oviparous kinds, and 
that the eggs are fructified after exclu- 
sion. They are of s spherical fonn» and 
consist of 1^ yolk, a white part, and a 
bright crescentdike spot, or germ. The 
yolk, which is usually surrounded by the 
white, is round, and not placed in the 
middle, but towards one of the sides ; and 
the cle ar spot, or embryo, is situated be» 
tween the yolk and the white. 

In tliis spot there is observable, on the 
day after fecimdntip^ a moyeablc poiiit;^ 
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of a somewhat dull appeannee. On the 

third day, it asstimes the appearance of 
a tbickish mass, detached on one side, and 
on the other strongly adhering to the yolk, 
and presenting the contour of the heart, 
vhich at this period receives an increase 
-if motion, while tlic diseng-ag-cd rxtremity 
whjch tbnos the rudiments ot the tail is 
pwCMwd to move at intervals. On the 
fourth day, the pulsations of the heart, 
iiid the movements of the whole body, 
occur in quicker succession. On the fifth, 
tbecipcuiauon of the humours in the ves- 
ttbnay he discerned, when the fish is in 
s particular position. On the sixth, the 
Lack-bone may he distinctly recognised. 
On the seventh, two black points, which 
we the eyes, and the whole form of the 
uimal, are visible to the naked eye. Al^ 
though the yolk g^dually diminishes as 
the embryo enlarges, the included animal 
caoDot yet stretch itself at length, but 
■ika a cnrre with its tail. Its motions 
are then so brisk, that when it turns its 
body, the yo^k turns with it ; and these 
notions become more and more frequent, 
Mlhe moment of birth, which happens 
l><tveeii the seventh and ninth day, ap- 
proaches. By repeated strokes of the tail, 
the covering of the cg-g" at length g-ives 
*4y,aod the fish comes forth, first by the 
f4iedoabUng ito efibrts, tiU it detsehes 
Its head; and then it moves nimhly, and 
itHberty, in its new element. 

Fishes have different seasons for depo- 
■bijg their spawn. Some, which live in 
the depths of the ocean, are sud to choose 
winter OMHitht; but, in general, those 
*ith which we are acquainted choose the 
hottest months in summer, and prefer 
^idl water Mis somewhat tepified bythe 
WMDSof the sun. They then leave the 
<5wpest parts of the ocean, which aretlie 
coldest, and shoal round the coast, or 
^ffiup the fresh- water rivers, which are 
^'Voi^ thef are comparatively shallow, 
^cpwitingf Uieir eggs where the sun's in. 
"TiPTice can mo*5t enstiv rcnch them, and 
iteming to take no farther ciiarg'C of their 
fctme progeny. Of the eijgs thus depo- 
^d scarcely one in ft hundred brings 
«>rth an animal, as they are devoured by 
*11 the lesser fry which frequent the 
'^orcs, by aquatic birds near the margin, 
by the hnger Min deep water. Still, 
f^erer, the sea is amply supplied with 
fhabitanta: and notwithstanding- their 
rapacity, nnd that nf* various tribes 
■ fcwls, the numbers that escape are 
•efficient to relieve Uie wants of a con- 
'w«ntble portion of mankind. Indeed, 

whea we consider the fecundity of a sin- 



gle fish, the amount will seem aatonidi- 

ing-. If we siiould he told, for example, 
that a single being could in one season, 
produce as many of its kind as there are 
inhabitants in England, it would strike ns 
with sunrise: yet the cod annually 
spawns, according- to T.ewenhoerk, above 
nine million ot eggs contained in a single 
roe. The flounder is commonly known to 
produce above one million ; and the mac- 
karel above five hundred thousand ; a 
herring of a moderrxte size will yield at 
least ten thousand : a carp, of fourteen 
inches in length, contained^ accordinff to 
Petit, two hundred and sixty-two thou- 
sands two hundred and twenty -four; and 
another, sixteen inches long", contained 
three hunchred and forty -two thousand one 
hundred and forty-four ; a perch deposit- 
ed three hundred and eighty thousand 
six hundred and forty ; and a female stur- 
geon, seven million aiiL hundred and fifty- 
three thousand two hundred. The vivi- 
parous species are by no means so fruit- 
ful ; yet the blenny brings forth two or 
three hundred at a time, all alive, and 
playing round the parent together. 

PiscBS, in astronomy, the twelfth sign 
or constellation of the xodiac. The stars 
in Pisces, in Ptolemy's catalogue, are 
thirty-eight ; in 'i'ycho*s thirty-three ; and 
in the mtanmc catalogue, one hundred 
and nine. 

PISCIDA, in botany, a genus of the 
Diadelphia Dccandria ( lass nnd onler 
Natural order of Papilionacese, ori.cguuii- 
nos«. Essential character ; stigma acute ; 
legume winged four ways. There are two 
species, r/z. P. erythrina, Jamaica dog- 
wood tree, and P. carthaginensis, both na- 
tives of the West Indies. 

PISCIS auatralis, the southern fish, is a 
constellation in the southern hemisphere, 
being one of the forty -eight constellations 
mentioned by liie ancients. The star to- 
mabaut, of the first magnitude, is in the 
mouth of this iBsh. Piscis volans, the 
flying fish, is a small con^?te11ation of the 
southern liemisphere, added by the mo- 
dems ; it contains eight stars, but is not 
visible in our latitude. 

PISONIA, in botany, so named in ho- 
nour of William Piso, a physician, a ge- 
nua of the Polygamia Dioecia class and. 
order. Natural order of Nyetagines, 
Josneu. Essential character : calyx scarce- 
ly nny : corolla bell-shaped, fivc rleft; 
stauiina five or six; pistil one ; capsule 
superior one-celled, valveless : male and 
female on the same or on different plants. 
There are five species. 
PISTIACIA, m botany, a genus of the 
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"rtioecla P<»ntandria class .hkI order. Na- 
tural order ot Amcntaceac. lercbintaceat, 
Jusueu. £88eDtial chanict«r: male an 
amcnt; calyx fivc-ckft; corolla none; 
female distinct ; calyx Irifid : rc^rolla none ; 
styles two ; drupe oiie-seedt-d. There are 
six species, among which we shall notice 
the P. lentiscus, mastick tree : it is about 
eighteen or twenty feet in height, the 
trunk is covcrct! with a greyish bark, the 
branches arc numerous, the leaves have 
three or four pairs of small leafletSi of a 
Jucl'l .^.T' Cn on their upper, but pale on 
their jnult-r side ; \hc nuilc flowers come 
out in loose clusters from the sides r)rthe 
branches, of an herbaceous colour, ap- 
pearing in May, and soon falling off ; they 
arc generally on different plants from the 
fmits, which also grow in elusters, and 
are small berries of a black colour when 
ripe. 

PISTAZITB, in nunerakigy, is of pist a. 

chio green, pns^^ing snnictimcs into oViw 
green, ami blue kish green. U occursmas- 
sivc and crystallized. Internally it is sJiin- 
ing; fracture soroettmea foliated, some- 
times narrow, parallel and stellular, di- 
verging nKliatcd. It is hard, easily fran- 
gible, and not very heavy. It occurs in 
beds in primitive mountains in Norway, 
Germany, v.ud France. 

PIS'I'IA, in botany, a .Cfennsof the Mo- 
nadclplii:! Octandria clr-ss and order. Na- 
tural order of Miscellane^c. ilydrochari- 
des, Jussieii. Essential character : calyx 
none ; corolla one-petalled, tongue-shap- 
ed, entire ; anthers six or eii^bt, placed on 
the filament; style one ;^4j>sule one-cel- 
led at the bottom of the corolla. There 
is but one species, viz. P. stratiotes, a na- 
tive of Asia, Africa, and ^utb America, 
in stagnant waters. 

PISTLULA, in botany. Sec Botany. 

PISTOLE, a gold com struck in Spain, 
and in several parts of Italy, Switzerland, 
&c. equal to about ten shillings and six- 
pence of our money. 

PISTON, in pump-work, is a short cy- 
Under of metal, or other soFid substance, 
fitted exactly to the cavity of the barrel or 
body of the pump. There are two kinds 
of pistons used in pumps, the one with 
a valve, and the other without a valve, 
called a forcer. 

IMST'^M, in botany, /»,'/7, a g-cnns of llie 
Dladclpliia Decandria class and order. 
Naturai order of Papihonaceac, or i^egumi- 
nosae. Essential character : style triangu- 
lar, above keded, pubescent ; calyx has 
the two upper sci^ments shorter. There 
are three species, of which we shall men- 
tion P. sativum, the common pea. Many 



vai ietiei of this are cuUivafed in England ,• 
the Hotspurs and Hastings have their 
names from their coaiin|r to bear early in 

the season ; new rarities of these are 

raised almost every ye.'ir, which, because 
they differ in some slight particular, are 
sold at an advanced price, have fre- 
quently the names of the persons who 
raised them, or the place where tilcy firet 
grew, 'f'he^ varieties are not permanent, 
and without the greatest care will souu 
degenerate. 

PITCAIRNTA, in boUny, a genmof the 
Hf^xandria Monogynia class and order 
Natural order of roronarix. Bromciiae, 
Jussieu. Essential character : calyx three- 
leaved or three-parted, half-sitperior t co- 
rolla three-petalled, with a scale st the 
base of each petal; stic^inas ♦liree, ron- 
torted ; capsule three, opening inwards ; 
seeds winged. There are three species, 
natives of the West Indies. 

PITCH, a tenarcrms oily sub!»tance, 
drawn chiefly from ])in( «5 and fits, and 
used in shipping, medicine, and various 
other arts ; or it is more properly tar, in- 
spissated !)y ])oiIing it over a slow fire. 
The metliod of procuring' the tar is, by 
cleaving the trees into small billets, which 
are laid in a furnace that has two aper- 
tures, through one of which the fire is 
ptit, and tlirough the other the pitch is 
leathered, which, oozing from the wood, 
runs along the bottom of the furnace into 
places mule to receive it, when the 
smoke, which is here very thick, gives 
it its blaelciK ss ; this i.s calkd tar, which, 
on being boik-d, to consume more of its 
moisture, becomes pitch. There is an- 
other method of drawing pitch, used in 
the Levant; a pit is dug in the grouiid» 
two ells in diamett r at, the top, hut con- 
tracting as it grov\ s deeper ; this is filled 
with branches of pine, cloven into shivers; 
the wood at the top of the pit is tlieo aet 
on fire, and burning downwards, the tar 
runs from it, ont of a liolr madf* in the 
bottom ; and this is boiled, as above, to 
give it the consistence of pitch. See Tub- 

PnrcB) in music, tb'^ acnteness or 
grawty of any particular sound, or of the 
tunmg of any instrument. A sound, less 
acute than some other sound with which 

it is romnarrd, is said to be of a lower 
pitch than that other sound; and viee 

versa. 

PITCHING, in naval affairs, it the ver- 
tical vibration which the length of a ship 

mnkes about her centre of gravity, or the 
moilnn by which site plunges her bead 
and al ter part alternately into the holloNs^ 
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of tfce Mfl. THn notion tnay proceed 
from the waves that agitate the vessel, or 

the wind acting- upon tlie 9ail% which 
Bikes her stoop at every blast. 

PTFCH pipe in muuc, an instrument 
used by vocal practitioners to nsoertmin 
'iie p:tch of the kvy in wtiich they are 
about to ^ing-. It is blown at one end 
like a cuinmon flute, and being shortened 
irleagtheoed by a tetle^ is cmpmble of 
producing, with greet enetnea^ ell the 
wnitones within its compass. 

fmu ttonct m mnieralo^-v, is of vari- 
Mcdours, as grey, green, yellow, and 
nd, in their aeveril thedee, but generel- 
Ijr of the paler cast. It occurs In ma». 
fntemally it is shininp;-, v,*ith a greasy 
imtt, its fracture is conchoidal, passing 
iMo tplinten : it approechee to liomstone. 
lu fragments are angukr end sbeip-ed|^- 
ed. Sometimes it orctir^ in smooth 
granular distinct conci ciions. It is h:\rd, 
fliittle, and easily irangible, and the spe- 
<ife fgnwhy ie 3.3. It ie fbrible, by 
mans of the Uow>pipe, into epovoui en- 
*neL It if eompoeed of 
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This mineral occurs in mountain mas- 
Mi^ aei cenrtitutet entire mounttint. ft 

^orms the base of a perdcttUdr Idnd of 
fxjrphjT}', and abounds in many parts of 
G trmany and Siberia. 
HrrOSPORUM, in boUny, a genus 
the Pentandrie Monogynia class and 
<fder. Bsaential character-, calyx de- 
wuous; petals five, converj'iii}:;' into a 
lobe ; capsule two to five valved, two to 
^tdled; seeds covered with a pulp. 
There are three species. 

PIVOT, a foot or shoe nf iron, or other 
nelll, usually conical, ov ici uanating- in 
*pWBt, whereby a body, intended to turn 
twiid, bears on another fiKed at rest; 
iiApeHorms its circumvolutions. The 
pifst iMoally bears or tuvoH round in a 
"•fef or mece of iron or hr^as, hollowed 

tiiAOARD, or Placabt, among fo- 

'^'fnm, signifies a leaf* or she . t of pa- 
?ttittretched out and applied on a v nll 
'•port» contaiaiug edicts, regulations, 

'^CE, in lMr« whofe a iiot waaooin- 

VOL. X. 



ihitled, it to be alleged la appeab «f 
death, indictnienti» 

PtACE, in philotiophy, a mode of space, 
or that part of immoveable space whicU 
any body possesses. Place is to space ot: 
expansion, says Mr. Locke, as time is to 
duration. Our idea of place is nothing 
but the relative position of any ti ling with 
reference to its distance from some fixed 
and certain points. Whenee we say, that 
a thing has or has not changed place* 
M'hen its distance cither is or is not filter- 
ed with respect to those bodies with, 
which we have occasion to compare it. 
That this ia so^ continues that great philo- 
sopher, we may easily gather from hence, 
that we have no idea of the place of the 
universe, though we can of all its parts. 
To say that the world if somewlieref 
means no more than it does exiit; how* 
ever, the ^'ord place is sometimes taken 
to signify liiat space which any body takes 
up ; and in this sense, according to the 
same author, the oniTme may be eon* 
ceived in a placet but bctldnks that this 
portion of infinite space po^^essed by the 
material world might more properly be 
called extension. 

Placx, in war, a general name for all 
kinds of fortresses where a party may 
defend themselves: Thus, 1. A strong or 
fortified place, is one tianiced and cover- 
ed with baations. 3. A regular place, 
one whose anglea, ridei, bastions, and 
other pjirts, are equal : and this is usually 
denominated from the number of its 
angles, as a pentagon, hexagon, &c. 3. 
Irregular place, is one whose adea and 
angles are unequal. 4. Place of arms, 
is a strong city or town, pitched upon for 
the chief magazine of an army ; or, in a 
city or garrison, it is a large open spot of 
ground, usually near the centre <n dio 
place where the grand guard is common- 
ly kept, and the garrison holds its ren- 
dezvous at reviews; and in cases of alarm 
to r^eive orders firom the governor. 5. 
Vhuce of arma of an attack, in a siege, is 
a spacious place covered from the enemy 
by a parapet or epaulement, where the 
soldiers are posted, ready to sustun those 
at work in|he trenches against the ad- 
diers of the garrison. 6, I'hcc of arms 
particular, in a gairison, a place near 
every bastion, where the soldiers sent 
ftoib the grand place to the quarters as* 
signed them reheve those tliat are either 
upon the guard or in sig-lit. 7. Place of 
arms without, is a place allowed to the 
covert way for the planting of cannon, to 
oblige those who sdvance in their ap- 
proiuBheatofetiie. 8. Place of arms in a 
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kife plftce at ^« htud of the 

camp^ finr ue army to be ranged in and 

drawn np in battalia. There is also a 
phu c loi cucli particular body, troop, or 
company to ast»enible in. 

PLACENTA. See IkliawmmT. 

PLAGIANTHUS, in botany, a genus 
of the MonadelphiH DDclecandria class 
and order. E^cntiai chai'acter; cuiyow 
five deft ; petals five» two approxiinatitigj 
Tsmote from the other three; berry^ — 
There is but one species, viz. P.divarica- 
tus, a native ot" New-Zealand. 

FLAGIARV, in philology, the purloin- 
ing another person's worK% and putting 
them off for a man's own. 

PLAGUE, Any infections distemper 
in foreign countries may he declared the 
plague, by the Kind's proclamation.'— 
And there sie several very salutary regu- 
latiuTTi by ovir statute law for the perfor- 
mance ot quarantine, in onler to prevent 
tlie extending uf infecLiou. 

PLAIN table, in surveying, a very sim- 
ple instrument* whereby the draught of a 
neld is taken on the spot, without any 
future protraction. It is generally of an 
oblong rectangular figure, and supported 
by atulcrum, so as to turn every way by 
means of a ball and socket. It has a 
jnnvcable fV inic, which serves to iiold 
fusi a clean j>u|>er; ami liie sides of lhi« 
frame, Ikcing the paper, are divided into 
equal parts every way. It has also a box 
"with a magnetical needle, aiul a Urge in- 
dex with two sights ; and lastly, on the 
edffe of the frame are marked degrees 
and minotes. See Scbvbtiko. 

I'l.Aiv nutrihcr, is a number that may 
be pro'hiccfl 1>\ tlic miiltiplication of two 
numbers lulu oue another ; thus 2U m a 
plain number produced by the multipli- 
cation of 5 and 4u 

Plain problem, in mathematics, is such 
a problem as cannot be solved geometri- 
cally, but by the intersection either of a 
nght line and a circle, or of the circum- 
ference s of two circles : as given the 
greatest side, and the sum of the other 
two Sides of a right-angled triangle, to 
find the triangle, as auo to describe a 
trapeiium that shall make a riven area of 
four p;iven lines. Such problems can on- 
ly have two solutions, because a right 
line can only cut a circle, or uae circle 
cut another in two pounts. 

Plaiw, in heraldry, sometimes denotes 
the point of the shield, when coupcd 
square; a part remaining under the 
square, of a different colour or metal 
from the shield. This has been sometimes 

ttwd as a autrk of ^slardy* and called 



chMnpaigne: fori when tihe legitiauAc 

descendants of bastards have t:ikcn away 
the bar, fillet, or traverse boriie by their 
father^ they are to cut the point of the 
shield with a different colour called 
plain. 

PLAISE. See Pi.kcbosectt.s . 

I T, AN', in p;-« nenil, denotes the repre- 
senuuun of sonic thing drawn on a plane : 
such are mapi^cbatti^ ichnographies, B(C. 
See Map, CaABT, &c. 

The term plan, however, is pnrticiila?- 
ly used for the draught of a building, such 
as it appears, or is intended to s^Msoaiy 
on the ground ; shewing the exteni^ di- 
vision, and distribution of its area, or 
ground-plot, into apartments, rooms, pas- 
sages, Sec. A geometrical plan is tba^ 
wherein the soUd snd vaeant part* aro 
represented in their natural pfopordrnw. 
The raised plan of a buildinf^ is the same 
with what is otherwise called an eleva- 
tion, or orthography. A perspective plan, 
is that exiubited by degradaticms, or di- 
minution% accordin|f to the rules of per- 
spective. 

PLANAHIA, in natural history, a ge- 
nus of the Vermes lAtestioa dass and 
order. Generic character : body gelatin- 
ous, flattish, with a (h>ublc ventral pore : 
rnoiith tcrminul. '! here are about fifty 
species, divided into six sections, distin- 
guished by the number of their eyes : A 
without eyiM: B with a single eye: C 
.with two eyes: D with three eyes; K 
with four eyes: and P with numerous 
eyes. Of the first divition ire may notice, 
P. quadrangularis ; body pale, ovate, very 
sharp-pointed bcfVirc, niid winp^cd witjl 
small curled lon^iUuiiMul membranes. — 
it is found in JLurope in ditches among; 
duck-weed; very soft, pelhicid» of m 
chsngeable form* and moves like a Aigw 
leaving a slime on Ihe bodies it passes 
over; when it meets another animal, it 
draws itself in Uke a snail. 

Of the third diviaion wo have a species 
which is very common in Pennsylvania, in- 
habiting running waters, large creeks, 8cc. 
It may be found by turning up tiie stones 
which lie in the water, snd looking atten- 
tively on their under surface. We have 
named this species P. triang'nbaris ; bo- 
dy pale, linear, rounded behind, head 
triangular, aa^ie in iront acute, lateral 
acute angles extending nAber beyowl 
the line of the body, eyes round, blael^ 
conspicuous, placed about the middle 
of the head, and partly suri-ounded each 
with a witish mark or miule ; tl^s, how- 
ever is some times obsolete. It tndli 

aloqg with « stow baft xegidir ga^ over 
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ihc stones, plants, &c. in the water, and 
Bfver ventures out of it. Length ailOttt 
tkree-tenths of an inch. 

'ILANB, in ipeometry, denotes )i plain 
nflve, or one tliit fiet evenly between 
tebomding lines: and as a right line is 
Aeriuntest extension from one point to 
anther, so a plain surface is the shortest 
QteoMNi from one line to another. lii 
atirmomy, conies, &c. the term plane is 
frequently used for an imaginary surface, 
anpposed to cut and pass through soUd 
Mfei; md on this ibiinditi<m ia the 
vhole doctrine of conic lecdona biolt 
Sec Coxrc sections. 

In perspective, we meet with the per- 
spective plane, which is supposed to be 
pdhHid, and perpendiealar to the hori* 
m; the horizontal plane, anpposed to 
pass throug^h the spectator's eye, parallel 
to the horizon ; the geometrical plane, 
VMm parallel to the horizon, whereon 
Iht object to be repreiented ia aup- 
pOMd to be placod» Stc See Pinanc- 
nrt. 

The plane of projection, in the stereo- 
Snphic projectioa of the aphere, ia that 
«a which the projeodmi is madet coitc* 
sponding to the perspective plane. 

Puns, in joinery, an edged tool, or 
iiitrument for paring and shaving of 
wi flnooth. It eonaiats .of a piece of 
'food, very smooth at bottom, as a stock 
or shaft; in the middle of wliich is an 
iperture, through which a steel-edge, or 
^oad, placed obUquely, passes; this 
very sharp, takes off the ineqiia* 
fititt of the wood it is slid along-. Planes 
l»we various names, according to their 
*>nous fonnsu sizes, and uses: as, 1. The 
fcliphiii, wucb ia a very long one, and 
■ wmiMf tfant winch is first used : the 
*^ of its iron or chisel is not ground 
ttraigbt; but riaea with a convex arch in 
thaviddk; ita vie it to take off the 
enter irregulariticfl of the stuff, and to 
prepare it for the smoothing-plane. 2. 
The smoothing-plane is short and small, 
HiCiuel being finer : its use is to take 
of tile greater irregularitiealeftby .tho 
fore-plane, and to prepare the wood for 
'he jointer. 3. The jointer is the longest 
<^ all} its edge is very fine, and does not 
<M ant above an hair'a breadth; it !• 
^ifAy used for shooting the edge of a 
Wb4 perfectly straight, for jointing 
|*Mw, Sic. 4. The strike-block, which 
i^Kke the jointer, but shorter: its use 
g l l iai t abort joints. 5. TIm nbbit* 
mtt which is used in cutting the Up- 
f*i%e of » bonid» atraight or aquaM» 
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down into the stuff, so that the edg-e 
of another cut after the same manner 
may join in with it, on the square; it 
is aiao used in slrildnir Adas on moold* 
ings; the iron or chisel of thla plane In 
as broad as its stock, that the angle may 
cut straight, and it delivers its shavings at 
the sides, and not at the top, hke tho 
others. 6. The plough, which is a nar- 
row-rabbit plane, with the addition of two 
staves, on which are shoulders: its iise i« 
to plow a nMTOw square groove on the 
ed^e of a board. 7. Moulding-planea^ 
which are of various kinds, accommodat- 
ed to the various forms and profiles of the 
moulding; as the round-plane, the hol- 
low-plane, the ogee, the snipe's bill, &c. 
wUoh ar« an of aeYeral sises, from half 
an inch to an inch and a half. 

PLANE tree. See Plataxus. 

PLANET, a celestial body, revolving 
round the Sun aa a centre^ and eontinu- 
ally changing its poaition, with respect 
to the fixed stars; whence the name 
planet, whidi.is a Greek word signifying 
wander. ^ 

The planeta are .usually distinguished 
into primary and secondary. The prima* 
ry ones, called, by way of eminence, pla- 
nets^ are those which revolve round the 
Sun as a centre; and the aeeondary pla<* 
nata^ more usually called satellites^ or 
moons, are those which revolve round a 
primary planet as a centre, and constant- 
ly attend it in its revoUition roimd the 
Sun. See'AsnoffOKT. 

The primary planets are agfain distin- 
guished into superior and inferior. The 
superior planets are those further from 
the SunthanourBaHhf aallara, Jupiter, 
Saturn, and the Heraehel: and the infe*.^ 
rior planets are those nearer the Sun than 
our Earth ; as Venus and Mercury : for 
the astronomy, and other pecuUarities, of 
wliioh, tee JTupim, MAua^ See. 
' PLAsnn» nature of the. That the pk* 
net are opaque bodies, like our Earth, ap- 
pears evident for the following reasons s 
1. Since in Venus, Mercurv, and Mars,, 
only that part of the disc illuminated bf 
the Sun is found to shine; and again 
Venus and Mercury, when between the 
Earth and the Siin, appear like dark 
spots, or madulK» on the Sun'to <Bsa» it 
ia evident that Mars, Venua, and Mercu- 
ry, are opaque bodies, illuminated with 
the borrowed hght of the Sun. And the 
same aupears of Jupiter, from its being 
' Toid or lig^t in that part to whiefa the 
shadow of the satellites reaches, as well 
ai in that part turned from the Sun; and 
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that kit MteVitcs are apaqoi^ and reflect 

tlie Sun's light, is abundantly shoviL 

Wherefore, since Saturn, witli his ring' 
and sateUites, only yield a faint light, 
filinter considerably than that of the Cuted 
plan^ though these be vaatly more re- 

rnoXc than that of the rest of the pla- 
nets, it IS past doubt, he too, with his 
attendants, are opaque bodies. 2. Since 
the Sun'a light » not tran—itted 
through Mercury and Venus, when plac- 
ed against him, it is plain they are dense 
opaque bodies; which is likewise evi- 
dent of Jupiter, from his liiding his satel- 
Mtea in hia ahadow; and therefore, by 
analogy, the same may be concluded by 
Saturn. 3. From the variable spots in 
Venua^ Mars, and Jupiter, it is evident 
theae planets have a changeable ainos- 
phere; which changeable atmosphere 
may, by a like argument, be inferred of 
the satellites of Jupiter, and therefore by 
^miUtude the same umy be coucluded of 
the other planets. 4, In like manner, 
Irom the mountains observed in Venus, 
the same may be supposed in the other 
pUnets. o. Since, die a, Saturn, Jupiter, 
iMith tbor aatelljle^ Mars, Vemts, and 
Mercury, are opaque bodies, shining 
with the Sun's borrowed light, ;irc fur- 
nished with niouniains, and encompass- 
ed with a changeable aimoapherei tbey 
tev«^ of conseqyenee. wateia, seas. But, 
ss well as diy ]and» and are bodies like 
the Moon, and therefore like the Earth. 
And hence it seems highly probable, that 
the other pbineta hare their animal inha- 
bitants, as well as our Earth. 

PLAiTtTs, masses of. It would appear, 
at first V!e\\ . impossible to n>irertiTn the 
respective masses ot the, iSunand pianets, 
and to calculate the velbeity wiA which 
heavy bodies fall towards each when at a 
given diiitance from their centres; yet 
these points may be determined from the 
theory of gravitation without much diffi- 
cult. It follows, however, from certain 
^eorems rcl.itive to centrifugal forces, 
that the gruvitai-iori of a satelUte to- 
wai-ds Its planet is to the gravitation oi 
the Earth towards the 6on^ as the mean 
distance of the satelfite from its prima- 
ry, divided by \h-2 square of the time 
of its sidereal revohitifin, or the mean 
distance of the Earth from the Sun di- 
vided by the squsre of n sidereal year. 
To bring these gravitations to the same 
distance from the bodies v. hich ])ro«h!re 
them, we must multiply them respccti\ c- 
]y by the squaresof the radii of the orbita 
which are deacribed; and, as at eqiul 



distances the masaea ate proported is 

the attractions, the mass oi the Earth is 
to that of the Sun as the cube of tlie 
mean radius of the orbit of the satel- 
lite, divided by the squsre of the tine 
of itaadeteal motion, is to the of 
the mean distance of the Earth from the 
Sun, divided bv the scju.uc of the side- 
real year. L.ct us apply this result to 
Jupiter. The mean distance ef his fiwrth 
sateUijte subtends to an angle of 15a0" .86 
decimal seconds. " Seen at the mean dis- 
tance of the l:larth from the Sun, it wouid 
appear under an angle of 7964" .75 did* 
mal seconds. The radius of the circle 
contains 636.619" .8 decimal seconds. 
Therefore the mean radii of the orbit 
of Jupiter's fourth aateUitc, and of the 
Barth*a orbit, are to each erther asthoie 
two numbers. The time of the sidereal 
revolutioti of ? he fourth satellite is 16.6890 
days; the sidereal year is 365J2i64 days. 

These data give us for the ma» 

of Jupiter, that of the-SuB being repre- 
sented by 1, It is necessary to add unity 
to the denomination of this fraction, be- 
cause the force which retains Jupiter in 
his orbit is the sum of tiic attmctions of 
Jupiter and the Sun. *rhe man of Japi- 

teriathen— The mass ofSatum 

lUO/ .08 

and Herschel may be calculated in the 
same manner. That of the Earth is best 
determined bj the following method : It 

we take the mean distance of the 
from the Sun for unity, the arch describ- 
ed by the Earth in a second of time WU 
be the ratio of the circumference to the 
radius divided by the number of seconds^ 
in a sidereal year. If \vc divide the 
square of that arch by the diameter, we 

obtain ^^§or ita ycned sine, wiuch 
10'® , . 

is the reflection of the earth tou arJs ti e 
Sun in a -,rc o; 1. !iut on that parallel 
tlie Earth's surface, the square »J ^jf 
s.nc of whose latitude is j^, abody »»"™ 
a bccoud 16^ feet. To reduce tlu» 
traction to the mean distance of the 
from the Sun, wc roust divide the num- 
berbv ihc feci contained in that distance ♦ 
but the radius of the Earth at the 
mentioned parallel is 19,614*64* 
feet. If we divide tliis mahtar by jne 
tangent of tha solar parallax, weobW'" 
t!!^• me.in radius of the Earth's orbit ex- 
pressed in feet. The effect of tHe » j 
tracUon of the EarUi, at a diatitfice equ* 
to the inenD radius of its ofbitt ^9^^ 
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■multiplied by the cube of the 



tangent of theiolar paraliaz 



1479560.5. 



Hence the masses of the Sun and Earth 
»e to each other' as the numhers 

1479^^.5 and 4.486113; therefore the 

1 

loP the earth is ^ « that of the 
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Sun being unity. M. de la Place calcu- 
hted the masses of Mara and Venus from 
the secular diminution of the obliquity of 

the ecliptic, and from the mean accelera- 
tion of the moon's motion. The mass of 
Mercury he obtained from its volume, 
tappo«in£: deasittes of that planet 
and of the Earth reeiprocaUy as their 
mean distance from the Sun, n rule wliich 
iiolds with respect to the Earth, Jupitt;r, 
iBd Saturn. The following table exhibits 
tbaames of the different phunet^ that 
4f the Sun beiognmity $ 



Mercury 



1 



3035810 
1 



383137 
1_ 

329809 

Man • • • • • • . 

1846089 

• • ' • • -sS^aS 

Benchcl • ' > • > . — ^ 

I9oU4 

The deoB^ea of bodies are propotdoo- 
3l to their massea^dsnded by tneir bulks i 

3T»d when bodies are nearly spherical, 
^etr bulks are as the cubes of their 
SNMtameters, of course the densities in 
thtt case are aa the masses divided by the 
cubes of the semi-diameters. 

Plakits, motif n nf the. Each of the 
prinukry planets bend their course about 
ihe esatre of the Sun, and are aceelerst- 
cihitbeir motions as they approach to 
Itfjn, and retarded as they recede from 
JuDtt} so that a ruy drawn from any one 
them to the Sun, always describes 
|>ipal i p i c si » or areas* in equal times: 
^ence it follows that the power which 
bends their wny into a curve line, must 
be directed to the Sun. This power is 
i» «(keK than that of graiitaitioii, whidi 
hMw alresdy proved to increase, aa 
^ square nf the planet's distance from 



&c. But the universality of this law stilJ 
luither appears, by c m paring the mo- 
tions of the diii'erent planets : for the 
power which acts on a phinet near the 
Sun is manifestly greater than that 
which acts on a planet more remote ; 
both because it moves with greater velo- 
city, and because it moves iu a leaser or- 
bit, which has more eorvaliire, and sepa- 
rates further from its tangent, in arcs of 
the same length, than in a greater orbit. 
By comparing the motion of tlie phnu ts^ 
the velocity of a nearer planet » found to 
be greaterthan that of one more remote, 
in the proportion of the square root cf 
the number which expresses tlie {great- 
er distaiice to the square root ol that 
which expresses the lesser distance ; so 
that if one planet' was four times further 
from the Sun than another, the velocity 
of the first would be half the velocity of 
the latter; and the near planet would 
describe an arc in one minute, equal to 
the arc dcs( rlbcd by the other planet in 
two minutes; and thoiii:,'-ii the curvature 
of the orbits were the same, the nearer 
planet would describe, by its gravity, 
four times as much space as the other 
would describe in the same time ; so that 
the g^ravity of the nearer planet would ap- 
pear to be quadruple, from the consider ^ 
ation of its greater velodty only. But be 
sides this, as the radius of the lesser orbit 
is supposed to be four times less than 
the radius of the otiier, the lesser orbit 
mhst be fbur times more curv^ j and the 
extremity of a small in: of the same 
length will be four times further below 
the tangent, drawn at the other extremi - 
ty, in the lesser orbit than in the greater i 
so that thoug'h the velocities were equal, 
the gravity of the nearer planet would, 
on this account, only be fbundto be qua- 
druple. Hence, on hotli these accounts 
together, the greater veloci^ of the near- 
er planet, and the greater curvature of 
its orbit, its gravity towards the Sui; 
must bo snpposed sixteen times greater, 
thuugii Its distance trum the Sun is only 
fam- times less' than that of the other ; 
jthat is, when the distances are aarl to 4, 
the gravities are reciprocally as the 
squares of these numbers, or as 16 to 1. 
And in the same manner as this principle 
governs the motions of the primary plan- 
etsof the great solar sy^'tem, acts at their 
surfaces, and keeps their pnrts together ; 
so it governs also the motions of the sa- 
tellites, or secondary planets, in the les- 
ser ajntems; of which the greater is com 
posed, and is extended around them, do- 

crea9ui|[; lA the $ai06 saaooer as the 
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«qu&re8 of the distances increase. The China, in the embassy of Zxird Macart- 

€omets are cTidently gwcmed by the ney. 

same law, since they deaeend with an ac- We ahall now gtTe a deicri|ytioiidr oat 

celcratcd mot ion, as they approach to- of these machines in common use. 
"wanls the 8iin, and ascend agtiin with a Fig-. 1, IMa'e Planetarium, is an ekva- 

retarded motion, bending" their way about tion of the mechanism of a planetarium; 

the 8aii» and deaeribingf equal areas ia and fig. 2, a plan of the aame. A» (ftg. 

eqnal times, b> rays drawn from them to 1.) is a ball of brass representing: the 

his centre. See AsTRosro^fr. sun, supported bv a wire screwed to a 

PLAN£'rARlUM, an astronomical ma- bridge, b, fixed beneath tlie board, hh, 

chine, contrived to represent the mo- whidi supports the whi^ inatrament; a 

tiona, orbits, fitc. of the planets, as they is the section of an endless screw, whick 

roally are in nature, or according to the has a small handle on the end of its spin- 

Copernican system. A very remarkable tile to turn it by ; it g-ives motion to a 

machine of this sort was invented by worm wheel, 60, of sixty teeth, th^ fibar 

Huygena, which ia atill preserved among of this wheel is a tube, and goes orer the 

the curiosities of the University at Ley- central wire sustaining- the Sun; to its 

den. In this planetarium, the five pri- upper end is fixed the frame, Ef^, con- 

mary planets pertorm their revolutions taining the wheel-work, and carrying the 

about the 8un, and the moon performs Barth, 0, and Moon, . Tlieplsn(if. 

her revolution about the £arth» in the 2.) is this frame of wheels^ the upper plate 

same time that they are really performed of the frame being" removed, J is the first 

in the heavens. Also the orbits of the wheel oi slxty-four teeth, fixed fast to the 

Moon and planets are represented with central wire of the Sun, and having no 

their true proportions^ eccentricity, po- motion, it worfca with another of mitf' 

sltion, and declination from the eeUptie^ four, on the same arbor, h h, with sevenl 

or orbit of the Earth. So that by this others to be hereafter described; it turns 

machine, the situation of the planets, witli another,/, of sixty -four, on whose arboiv 
the conjunctions, oppositions, &c. may the Earth is fixed ; as ^ is fixed, 

be known, not onty for the present time^ the next wheel, with its fiwne, B% rolM 

but for any other ihnc, t iiher past or yet round it, and is thereby turned upon its 

to come, as in a perpetual cphemeris, own axis ; the wheel, f, which is on the 

There was exhibited ia J-ondon, mz. in other side^ will have no motion on its 

the year 1791, a atHl much more com- and the axis of the Earth fixed to it will 

plete planetarium of tiiis aort, called ** a remain parallel to itself, w hile it ue- 

planctarinm, or astronomical machine, srribe*? an orbit roiiTidthe Sun,by themo 

which exhibits Uie most remarkable phe- tion ot tiie frame, EE. The next wheel, 

nomena, motions, and revolutions of the 60, upon the arbor. A, turns a pinion, Hi 

unlrerse, invented, and partlj executed, of fourteen teeth, (not seen in the pwi) 

by the celebrated M. Hahn, member of by the intervention of a wheel, 64, wnicn 

the academy of sciences at Erfurt; but does not alter its velocity; the arbor oi 

finished and completed by M. A. de My- the pinion is a tube, and fitted upt* 

liua." Thii la a most stupendous and central wire; «t it upper end it supports 

ehkborate machine, consisting of the so- the planet, Ifeteuiy, Q . The thir i wheel 

lar system in p;-enrr:i!, with ail the orbits from the bottom on the arbor, fh 

and planets in tlieir due proportions and ly teeth, and by the wheel, 56, commum* 

positions: as also the several particular cates motion to a small vvhcel, ^^^^^r^ 

planetary systems of such aa have aatel- four, which has the planet, Venns, 9 

lites, as of the Earth, Jupiter, &c. ; the ed to its tubular arbor. The upper wne^ 

•whole kept in continual motion by a of the arbor, /?, has <?evpnty-fourteetn,a ^ 

chronometer, or grand eight-day clock : . turns a pinion ot six, on a tube, - 

by which all these systems are made per- with ^, and with it the moon. 

petually to perform all their motions ex- a small wheel of fourteen teeth ^ 

actly as in nattirc, exhibiting at all times the wheel and piiiioii, but it docs notai 

the true and rt ui motions, positions, as- the velocity; h, (fig. 1.) is » ^" 21^ 

pccts, phenomena, 6i.c. oi ail the celestial ring seen eclgewise, which has a wire 

bodies, even to the very diurnal rotation metrically across it, on which i t turns a 

of the planets, and the unequal motions axis, to aet it at any ^iven obliquity to ^ 

in their elliptic orbits. A description axis, ^, supporting the Earth ; the wire 

was published of this most superb ma- fixed into a short tube, which turns s / 

chine, and it was purchased. and sent as in a hole made in the upper P^^^^ 

one fi the presenti to the EmpeBor of fxime^ and thus the cnvle 
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tumi wnfi, wfaUe ht plane coatlBitet |^ oft year, aecording to tbe ori^. 

oblique to the axis J-; this ring represents nal intention, which time is only 219A 

the plane of the Moon's orbit, and is en- 3^. 297m. 19.8*. instead of 224rf. 16A. 41m. 

graved with the diiferent phases of the 30^., which is the true tropical period. 

Mooo. The Moon is not fixed to tlie The Moon-wheels, J making 121 

trm which turns it, but its Btem slides up j^nation. or tynodic revolutions, give 

and down in a short tube fixed to the lunation at 39rf. 14h, 44m. 29.8t^ 

arm,aDd r#st3 upon the ring, so as to de- ^.^^^^ greatly too long; the true pe- 

acnbe aparallcl lane to it. On the end ^^^^ 29d. V2h. 44m. 3*.; but » , 

flftheiimie, B E, apiUar it erected, to , .o-, i„„„,- „^ „„„ :„ 90,, 

- . ' ^. . . . ^ ^ makin"' lunations, or one in 2\}a. Izn. 

import a small semicircular piece 01 » , , , ' , 

Sk,m, inclosing the Earth, and show- ^Om. >k., would be much more accurate, 

■tthebne of light and darkness. JVisa ^'i'^ fy made. Thua the initra- 

tSe tcrcwed fest to the board, B B, by ";f before us la so vei^ maccimite, m , 

iflMch at the lower end : it fits the out- respects, Aat it ought to have its 

side of the tube of tlie wheel, 60, beneath timbers rectified, which may be done in 

the board, and thus steadies the whole manner. 

frame as it turns round ; upon this tube For Mercury, instead of gj* (o^ ||)» 

loaguniiafe fitted, carrying Mars, Ju- put |o, in which case the wheel, 63, wiU 

1^, and the other superior planets ; ^^^^ 3 , re^tiona ; and the Earth's 

M m there is no wheel-work to turn ^ 1 o 

these, they are omitted in the plate. This *^ Will carry the 20 round oval in a 

iMlrument is defective in not having the year, inalongr to|||ether, 4.1S revolutipna 

tailQiotionor the earth upon its azia ^f Mercury for one of the Eatth% 

Aown, and the rotation of the Moon's ^'^i*^'* ^^e truth, producing 

nodes; there have been instruments one tropical revoluUon in 88J. OA. 14ffi. 
nnde, which show all these motions, and 

«Ms or the superior planeta with their Vcnu% instead of s J, pat U, and 

MeUitei ; but they are so complicated, one revolution p^r annum will be pro- 

thii it would far exceed the limits of our duced by the motion of the Earth's arm, 

plates to describe them. f f «f another by the wheels, mak- 

The numbers of the teeth of the wheels ing together, 1.625 jn each year, or one 

tf tids ptanetarinm are not correctly tropieal revolution in 324dl 18A. 21m. 

caloilated to produce true revolutions 27a. 

of the planets introduced in it, as the fix- The true synodic periods are ; — of 

ed wbccl, 64, and the wheel 64, on the Mercury, 115.877^., and of Venus, 

ttu^ A, are equal ; the latter and alt the 36S,923d. ; therefore the said periods, by 

vlieelt of\khf revolve onoe in a tropfical the present wheel-work, are too short by 

y«»r; the wheels which turn Mercury more than thirty days in Mercury, and in 

we 60, upon A, turning 14, that is of Venus, by 36^W., and upwards* 

a trppical year, or 85 223185 days; this PLANIMETRY, that part of geometry 

penod, which la intended to be thetro- ,vhich considers lines and plain fii^urcs. 

Ptt« tevotabon of Mercury, without considering theii- height or depth. 

«i 14m. bSs. 18 made the synodical re- Bomtoiho, fcc. 

Tolution bv the mechanism, by reason of -.^ AiawamM-nnn * *a • • 

the wheeUwork being carried round the "-AmSPHBIW aigmfies a projection 

fan again in *^ear. By the lhane, E, re- 'P**^'?' f » 

PNMng the Earth*a ndius vector* so P*^"^ ' ^^'^'^'^ ™'*P'» wherein are 

that the planet Mercurv goes from con- e^^^^^fed the meridians, and other cir- 

janction with the Earth 10 conjunction ««» of the sphere, are pUnwpheres. See 

yia, instead of going through the cchp- yr«»M« «c 

viihr b thia periocC and the imperfbo- P&Ainarnau, ia more pafticnlarly used 

^on of the wheel work ia rendered still for an astronomical instrument used in 

fflore imperfect by its position, which observing the motions of the heavenly 

••iht to have been on a stationary bar, ho lies. It consists of a projection of the 

^iiive produced the true calculated ef> celestial sphere upon a plane, represent- 

^* dus error oauaea it to make just one ing the stars, constellations, 8cc. in tludr 

'^'•fcition in a year more tlian intended, proper order; some being projected on 

*^ tropical period of Venus is also turn- the meridian, and others on the equator, 

^uito a svnodic one, by the same fault The use of the pkiusphere is to rcpre* 
2^ position of the wheel-work; be- aentthe ftce-of tkehearenafor any day 

I "*%4hep«Mliiolf }»taa§ e(feneou% and hours fipd, on the le«wr moreable 
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pUte, the iMmtti and day proposed, aad Yobomtod by regoUff eamltlioii of dit 

turn the plate to the given dkyof the month sap throughout all their parts ; and by the 

standing- ag-ainst tlic hour and minute sleep of pla^its, nr the faculty which some 

j t fjwired ; and llie plate will then repre- possess, of assuming^ at night a position 

ticni liie i'ace ot the heavens, by showing difierent from tiiuL iii which thev appear 

vbstBtan are then rising* in the meridian, during the daj. In the aeeond Tolume 

or what setting, ti. To know at what of the Manchester Transactions, we find 

hour and minute any star rises or sets, some speculations on the ^perceptive 

&c. Turn the moveable pUae till the power of vegetables, by Dr. Percival, 

given star reaches the boriaen east or who attempts to show, by the several ana* 

west, and against the given day, on the logies of orj^anization, Ufc, instinct, spon- 

moveable phUc, is the hour and Tulnute tn?Tcitv, aiul self-motion, that pbnts like 

on the exterior or immoveable one , and animals, are endued both with tlie powers 

in the same manner may most of the pro- of perception and enjoyment. The at- 

blems usually resolved by the celestial tempt, though ingemoosly supported, 

globe be determined. ^ however, fails to convince. That there 

PLANT, in hot:\ny, an org"an*c vcfreta- is an analogy between animals -and vege* 
ble body, consisting of roots a.nd other tables is certain ; but we cannot from 
parts. Whether capable either of sensa* thence conclude, that they either pcr- 
tion, or of spontaneous motion, is not yet ceive or enjoy. Botanists have, it is true, 
fully ascertained. It attaclies itself to derived from anatomy and physiolo^' al- 
othcr bodies, in such a manner as to de- most all the terms e mployed i n the de- 
rive nourishment from them, and to pro- scription of plants. But we cannot from 
pagate Itself by seeds. The constituent thence conclude, that their organizafioiv 
parts of plants are the rootle Stem^ though it ])ears an analogy to that of sni* 
branches, rind, or bark, leaver, flowers, mals, is the sign of a living principle, if 
and seeds; which greatly vary, both in to this principle we annex the idea of 
figure and size, ucconling to the nature perception. Yet so fully is our author 
or particular trees^ shrubs^ &6. Their eonvinced of the truth of it» that he does 
various appearances have induced bota- not think it extrava^nt to suppose, that, 
nists to divide the vegetable kingdom in some future period perception may 
into orders^ classes, genera, species, and be discovered to extend even beyond the 
varices { for an account of which see lin^ts now assigned to vegetalile tit. 
BoTAHT. Hr. CSood, the learned author of the 

According to the Linnaeai^ f^ystem, translation of I.ncretitis, delivered in the 
plants takf- their denominations from the spring" of the present year, before the 
sex of tiieir tiowcrs, in the following Medical Society of London, a discourse 
manner Hermaphrodite plants^ are *<On the genend Structure and Physio- 
such as upon the same root bear flowers logy of Plants compared with those of 
that are all hermaphrodite, as in most ge- Animals, and the mutual Convertibility 
nera. 2. Androgynous^ male and female, of their Organic Elements," which con- 
such as upon the same root bear both tained much interesting matter, and many 
male and lemalc flowers, as in the class curious snd ingenious speculations. He 
Monoecia. 3. Male, such as upon the began by assuming, what Indeed is the 
same root bear male flowers onl} , as in br^sis of the sexual system, that every 
the class liicecia. 4. Female, such ati upon thing tliat has life is produced from an 
the same root bear ^male flowers only, egg ; that the egg of the ^lantia its seed, 
as in the class Bioecia. 5, Polygamous, The wed is sometimes naked, and some- 
such as, either in the same individual times covered with a pericarp, which is 
plant, or in different individual plants of of various ionns and structures : the seed 
the i>amc species, have hermaphrodite itseli' consists internally of a corculum, or 
flowers, and flowers of either or both little heart» and ejrtemally of a paren- 
sexes, as in the class Polyg^mia. All chymatous substance, called a cotyledon, 
plants, however minute, are propagated which is" nccessar}- for the germination 
by seed ; and so easy i» their cultivation, and future growth of the seed, and may 
that in many instances they may be rear- be denominated its lungs, or placentuk. 
ed by parting their roots, or depositing The ooreulum is the ** punctum sAliens" 
layers, cuttings, &c. of the parent stock, of vegetable Hfe, and to this the cotyledon 
in such soils as are most congenial to is subservient. The corcle consists of an 
their nature. Hence some botanists con- ascending and descending part : the for- 
aider them as somewhat aoalogoua to mer isciiled its plumule, which gives 
animalat a conjecture that is stron^yeoc- . burth to the trunk and bxanchtas a«m 
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tektter spriiifl^ the root and radtclea. 

Tlic position of the corcle in the seed, 
which is always in the vicinity of the eye, 
k a cicatrix, or umbilicus, remaining af* 
fm the separation of the funis from the 
pericarp, to which the seed has been at- 
tached. The first rsidiclc elong-ates, and 
pushes into jX\c eartii, before the plumule 
evincea any ehan^ : like the cotyledon, 
die isdiclea consist chiefljr of lyropbatica 
anti atr-\'csscls, \', !iirh serve to separate 
the waiei- froni tliu soil, in order that tiie 
ia)|^ea may be separated from the wa- 
ter. Hence originatea the root, the mott 
important part of the plant. The solid 
parts of the trunk of the plant are the 
cortex, or outer bark; the liber, or inner 
l»arki the alburnum, or soft wood; lig^- 
noDor hard wood ; and medulla, or pitch. 
These lie in concentric circles; and the 
trunk enlarges, by the formation of a new 
liber, or inner bark, every year; the 
ifceie of the liber, excepting indeed its 
Mtenmwt layer, which is transformed 
Into cortex, becomino;- the nlhnrnum of 
the next, and the alburnum becomin^p 
the lignum. Hence a mark of any sort, 
Jt die initiala of a name^ which has pene^ 
trated through the outer into the inner 
bark, must in a long- process of years be 
transferred to the central parts of the 
tnmk. Inde|>endentl)r of these more so- 
lid parts of the trunk, we generally meet 
with some portion of parenchyma and 
cellular substance : the vessels rontnined 
iathis may be compared to arteries and 
Mr resaelSi and lymphatics.' The 
lymphatics lie immediately under the cu- 
ticle, and in the cuticle, and by branching- 
different ways are enabled to perfoi*ra 
the alternating economy of inhalation and 
ei^aiation : below these lie the arteries, 
vhich rise immediately from the root, 
sad communicate nutriment in a perpen- 
diottlar direction: intenor to these lie 
Ibe tcdttcent Tessels or Teini^ which are 
softer and more namerous, and in young 
sfinots nin clown throug"h the cellular 
texture and the pith. TU'twccn the ar- 
teries and vcinii aie siLuaied the air 

*The lymphatics of a plant may be 
•ften seen with great ease by merely strip- 
|iag off the cuticle with a delicate hand, 
liilthen subjecting it to a microscope ; 
tM in the course of the exatmnsdon, we 
ire also frequently able to trace the ex- 
istence of a great muhitudc of valves, by 
the action of which the apertures of the 
lrmphatk» are commonly found dosed* 
WMtbcr the other ^sterns of vef^ta- 
m Tessela pmtm the swne mechanism, 

YOJLZ, 



we have not been able to dotefmine de» 

cisivcly : the following experiment, how- 
ever, should induce us to conclude that 
they do. if we take tlie stem of a com- 
mon balssntine, or of various oth^ plants 
and cut it horizontally at its lower end, 
and plung-e it, §o cut, into a decoction 
of Brazil wood or any other coloured 
fluid, we iball perceive that the arterici^ 
or adducent vewels, as also the air-ves- 
sels, will become filled or ijijcctcd by an 
absorption of the coloured liquor, but 
that the veius, or reduced vessels, will 
•not beoome filled ; of coorse evincing an 
obstacle in this direction to the ascent of 
the coloured fluid. But if we invert the 
stem, and in hke manner cut horizontally 
the extremity which till now was upper- 
most, and plunge it so cut into the same 
fluid, we shall then perceive that the 
veins will become injected, or suffer the 
fluid to ascend ; but rather the arteriei\will 
not; proving clearly •sme.hind of 
obstacle in the course of the arteries in 
this direction, rvhich was proved to ex- 
ist in the veins in the oppoatc direction; 
and which reverse obstacles we can 
scarcely ascribe to any other cause tlisa 
the existence of valves. 

" By this double set of vessels, more- 
over, possessed of an opposite power, and 
seeing in an opposite direction, the one 
to convey the sap or vegetable blood for- 
wards, and the other to bring it back- 
wards, we are able very sMfHciently to 
establish the phenomenon oi a circulatory 
system." 

The author admits that no experimenti^ 
nor observations, have been aole to de- 
tect tlie existence of muscular or nervous 
fibres in vegetables ; but notwithstanding 
this, in answer to those who maintain the 
necessity of a regular and alternate con- 
traction and dilatation for the })roduction 
of a circulatory system, botli in animals 
and vegetables, he says, "sdtt must we 
admit the competency of other powers to 
produce the same result, while we reflect 
on the facility with which the human cutia 
or skin, an organ destitute of all muscu- 
lar fibres whether, contracts and relaxes 
generally on the application of a variety 
of other powers ; powers different in their 
nature, and in their effect palpable to the 
external senses : whilst we recal to mind 
that it ib contracted by anstere, and re- 
laxed by oleagmous preparations; con- 
string-cd by cold, and dilated by warmth : 
and that the opposite passiouii of the mind 
have a still more powerfid influence on 
the same org^, since fear, apprehension, 
horror, will not only freeze M»i cerrufate 
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tlw fknitbiit in tht kaiguage of the poet, 
which is also the languajfe of nfttare« 
freeze the blood itself, making" 
* — ; — each particular hair to stand on end 
Like quills upon the fretful j orcupine:* 
WbUehope, pleasure, ag^reeable expecta- 
tion, smooth, toften, tnd expand it to an 
equal degree, and, figuratively, pLihups 
lieraiJy, lubricate it ivitli t!ie o\] of joy. 
More especially must w e come to this coii- 
duaion, while in conjunction herewith, wc 
in Tarioiu apeeies of the vegeUble 
kingdom, as strong^ a contractihty and ir- 
nubility as are to be met with in the 
most contracule and irritable muscles of 
the noit aentient aniniala. 

*' Vet, could it even be proved that the 
vessels of plants are incapable of being 
made to contract by any power whatever, 
•tin abottld we have no great difficulty in 
eoQceiving a perfect cii«ii]ator>' system in 
animals or vegetables without any such 
causf, whilst we reflect thnt one hnlt of 
the circulation of the bJood in liiaii him- 
ielf ia acoornpliabed without sucii a con- 
trivance; and thia too, the more diffi. 
cult half ; as every one knows that the 
veins have, for the most part, to oppose 
Wle attraction of gi-avitation, instead of 
Peing able to talce advantage of it. 

" To argue, therefore, against the exist- 
cnce of a circ.rlntion of blood, or sap, in 
plants, from the single circumstance that 
we are not able . to prove demonstrably 
fbeir poaaeasion either of rouacidar fibrea, 
Or of a re^nibr systole and diastole, ia 
merely to argue exijnorantia, and in de- 
fiance of facts and experiments, which, if 
not abaoltttelv deciaivc, are perhaps as 
decisive as the nature of the case will 
allow." 

Having established this point, the au- 
tiior proceeds to point out some striking 
teaemblances in plants to the economy 
and habits of animals. To theae we can 

but briefiv nllndc. 

Plants, like animals, are propr><f;itrfl !;y 
sexual eonnection: « although among 
vegetables we meet with a few instancea 
of propagation by other means, as, for 
instance, by slips and offsets, or by buds, 
and bulbs, tlie parallelism, instead of 
being hereby diminished, ts only drawn 
the closer; for we meet with just as many 
instances of the same varieties of propa- 
gation amon^ animals. Thus the hvdra, or 
polype, as it IS more generally called, the 
•sterias, and several species of the leech, 
as the hiruao viridis, for exair,]>l(, are 
imitornily propagated by lateml sections, 
or instinctive slips or offsets; while among 
eyery gemif oi aoophytic worm* is onl/ 



capable of increase by buds, bulbg, or 
knobs. 

*• The blood of plants, like that of anU 
TT\;ds, instead of being- i^implc, is com- 
pound, and consists of a great inultitude 
of compacter corpuscles, globules for the 
most part, but not always globules, float- 
ing in a looser and almoal diaphanous 
fluid. From this ornmon current of vi»r\. 
lity, plants, hke animals, secrete a vari- 
ety of subatances of difi'erent, and fre- 
quently of opposite powers and qualities, 
— substances nutritive, medicinal, or de- 
structive. And as in animal life, so also 
in vegetable, it is oflen observed that the 
very same tribe, or even individual, thit 
in some of its organs secretes a whole- 
some aliment, in other orcans sccrt tes a 
deadly poison. As the viper pours into 
the reaervoir situated at the bottom of 
his hollow tusk a fluid Iktal to other ani- 
mals, w hlle in the general substance of 
his body he offers us not only a healthfil 
nutriment, but, in sonte sort, an antidote 
for the venom his jaw : so the jatropha 
manihot; or Indian cassava, secrete! a 
juice extremely poisonous in its root, 
while its leaves are regarded as a com- 
mon esculent in the country, and are 
eaten like s])inaeh4eaves amoi^ our- 
selves. 

"Animals, as we all know, are Elble 
to a grent variety of diseases; so, too, 
are vegelubiesi to diseases as numerous, 
as varied, and as fatal j to diseases epi- 
demic, endemic, sporadic; to acabiei^ 
pernio, ulcer, gangrene ; to polysarra, 
atrophy, and, above all, to invermination. 
Whatever, in fine, be the system of noso- 
logy to which we are attadied, it is im- 
possible for us to put our band upon any 
one class or order of diseases which tliey 
describe, without putting our Jiand at 
the^ same time, upon some disease to 
which plants are subject in common with 
animals. 

" There arc some tribes of animals that 
exfoliate then cuticle annually; such arc 
grass-hoppers, spiders, several species of 
crabs, and serpents. Among vegetables 
we meet with a similar variation from 
the common rule, in the shrubby cinque- 
foil, indigenous to Yorkshire, and the 
plane-tree of the West indies. Aniinsls 
are occa^onally divided into the two 
classes of locomotive or migratory, wd 
fixed or permanent ; vegetables may par- 
take of a similar classification. Unques- 
tionably the greater number of anhnsls 
are of the former section yet ui every or- 
der of worms we meet \vith some instanv 
ces that naturally appertjuji to, the Jattcr, 
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wlSk dmott every genus and species of iat oil Mid other floidi^ Ihst contain littb 

the zoophytes can only be included under or no oxygen» and eonast sltogether» or 

it. Plants^ on the contrary, are for the nearly so, of hydrog-cn and cin-hon, seeds 
roost part stationarv, yet there are many may be contined for ag-es without exhibit- 
tint are fairly entitled to be reg^arded as ing any germination whatever. Ai^ 
locomotive or migratory. The strawberry hence, again, and the fact deserves to be 
may be selected as a familiar example.'* extensively known, howeTcr torpid a seed 
Plants, nice ^uiimuls, have a wonderful may be, and destitute of all power to ve» 
power of uiiuiiiauiui^ their common tern- ^etate in any other substance, if steeped 
peiature, whatever be the temperature of in a diluted solution of oxygenated muri- 
tht atmosphere that surrounds them, and, atic acid, at a temperature of about 46P 
like animals, they are found to exist in or 48^^ of Fuhrenlicit, provided it still pos- 
a^onishing degrees of heat and cold. Of sess its principle of vitality, it will ger- 
theac, Mr. Good has given many curious rainatc in a few hours; and if, after this, 
instances. Animals are often divided into it be planted, ss it ought to be, in its ap- 
t!ie tlirtc classes of terrestrial, aqtiatic, propiiaie soil, will ^ow with as much 
and aerial. Plants are capable of a simi- speed and vigour as if ithad e^nced nO 
W division. Among aniiiml^ it is pro- torpidity whatever." 
fctbfe that the larg^ number is of the ^ The author next proceeds to inquire 
fint class, but among vegetables, it should into the mode by which vegetable matter 
5fpm, from the almost cDuntless species is capable of being converted into animal 
Of fuci, &.C. th.it the larg^est number be- substance, so as not only to be perfectly 
longs to the submarine class. Many ani- assimilated to it, but to become tlie basis 
Slab are amphibious^ or capable of pre- of animal nutriment and incKase. Now« 
serving life in either element ; the vege- to be able to reply succinctly and direct- 
table world is not without instances of a ly to this question, it is necessary first of 
similar power. Animals of various kinds all to inquire into the chief features in 
vt aenal ; all the most succulent plants which animal and vegetable substances 
of hot climates sre of this description ; sgree, and the chief feature in which they 
these will only |:^ro\v in soils or sands from disagreee. 

wiach no moisture can he extracted : tliey "Animal and vegetables, then, agree 

are even destroy ed by a full supply of wet in their equal necessity of extracting a 

by a rainy season : hence it Itfs been sup- certain sweet and saccharine fluid, as the 

posed that they derive the whole of their baais of their supportftom whatever sub- 

fioarishment from the surrounding atmos- stances may, for this purpose, be applied 

piiere, and that the onlv arivaTittif^e which to their respective organs of digestion.— 

tfaty acquire from thrusun^ ilieir roots Animal chyle and vegetable sap have a 

nto mch strata, is that of obtaining an very close approximation to each other, 

erect position. Some quadrupeds seem in their constituent principles, as well 9k 

ill derive nutriment in the same manner, in their external appearance. In this re- 

Thebradypu^ or sloth, never drinks, and spect plants and animals agree. They 

tnaUles at the feeling of rain. Among disagree, inasmuch as aninuu substances 

r*'^ts, possessing the same properties, is possess a very large proportion of azote, 

t!ie aerial cpldendnim, a native of the with a very small proportion of carbon; 

^ast Indies, where it is no uncommon while vegetable substances, on tbe coii- 

thing for the inhabitants to pluck it up, trary, possess a very lai'ge proportion of 

Maeeottotof the elegance of its leaves^ carbon, with a very small proportion of 

the beauty of its flower, and the exquisite azote. And it is hence obvious, that ve- 

'>fiourit diffuses, and to suspend it by a gt-tnhle ni;iltf r can only be assimilated to 

«lken cord from the ceiling of their animal, by parting with its excess of car- 

where, from year to > ear, it contin- bon, and filling up its deficierjcy of azote. 
>9le pot forth new lesves^ new blossoms, " Vegetsble substances, then, part first 

3 new fragrance, excited alone to new life of all with a considerable portion of their 

aofi action by the stimulus of the sur- excess of carbon, in the s'omach .and in- 

lounoiag atmospiicre. ** That stimulus testinal canai, during tiic progress of di- 

jtosygen; smmonia is a good stimulus, gestion; a certain quantity of the carbon 

^oxygen possesses far superior powers, detaching a certain quantity of the oxy* 

bence, without some portion of oxy- gen, existing in these organs, as an ele- 

8"^ Mo phini can ever be made to grrmi- nientary part of tlie air or water they con- 

■Jpi hence, the use of cow-dung, and tain, m consequence of its closer aihni- 

animal seerementi^ which consist ty to oxygen, and producing csrbonlc acid 

"''^ .icid aid iMHmoai% vhile in fas; a net which has been clearly sscer*- 
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Jurine, of Geneva. A very larg'e surplusi 
of carbon, however, still f-ntci s the animal 
system, through the mctimm oi the lac* 
tealsi and oontunie* to dicuUite with tti« 
diyle, or the blood, tiQ it reaches the 
lungl. Here, ag-^in, a ronsldcrable por- 
tion of carbon is perpetuaiiy parted with 
Upon every expiration, in thjc same form 
of carbonic gas, i:i c maequence of its 
union with a pa,rt of the oxyg'cn introdu- 
ced into the lunr^s with every returning 
inspiration; as is suiiicicntly estiibUshed 
by the esperimenta of Mr. Davy, and 
other celebrated chemists; while the ex- 
cess, that yet rennains,is carried ofl' by the 
stun, in consequence of the contact with 
atnoapherie air: a ftct put beyond all 
doubt by the expeiiments and obaetva^ 
tions of M. Jurine, althoiig^h, on a super- 
ficial view, opposed by a few experiments 
of U. Ingenhouz ; and obvious to every 
one, from the weQ-known arcumatance, 
that the purest linen, upon the purest 
skin, in the purest atmospl^crc, soon be- 
comes discoloured, lu tins way, then, 
and by tlda triple co-operation of the ato- 
inach, the lun^s, and the skin, vegetable 
matter, in its conversion into animal, parts 
-With the w iiule of its excess of carbon.-— 
Ita delieieney of axote becomes supplied 
in a two-fold method. Firsts at the lungs t 
also, by the process of respirafion ; for 
we uniformly find, and the experiments of 
Pr. Priestley and Mr. Davy are fully con- 
clusive upon this subject, that a larger 
portion of.i/o'r is inlialrd upon every in- 
spiration, than is returned by every suc- 
ceeding expiration; in consequence of 
which, the portion retained in the hmgt 
must enter into the system, in the same 
manner as the retained ox\ jfen, and per- 
haps in conjunction with it; wtiile, in 
uiuson with this action of the lungs, the 
akin also absorbs a considerable quantity 
of azote, and thus completes the supply 
that is necessary for the animalization of 
vegetable food; evincing-, hereby, a dou- 
ble consent of action in iltesc- two organs, 
and g^iving* us some insight into the mode 
by which insects and wornss, which are 
totally destitute of lun^s, arc capable of 
employing the skin as a aubatitute for 
lung^s, by breathing through certain spi- 
racles, introduced into the skin for this 
purpose, or merely through the common 
TpoT€9 of the akin, without any such addi- 
tional mechanism, it is by this mode, al- 
so, that respiration takes place through the 
whole vegetable world, oflfering us anoth- 
er instance of resemblance to many parts 
of fhe anioiAli in consequence of which. 
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insects, wormi, and the leaves cf vegett- 

bles, equally perish by being siriearcd 
over with oil, or any other viscous fluid, 
that obstructs tiicir cutaneous orifices. 

^ But to complete the great dide of 
universal action, and to preserve the im- 
portant balance of nnture In a state of 
equipoise, it is necessary, aiso, to inquire 
by what meana ammal matter is reeoii* 
verted into vegetable ; so to afford to 
plants the same basis of nutriment which 
plants have previously afl'orded to aoi* 
mals." 

The proce^ of putrefiiction is shewn to 

be that principle, which is to be regarded 
as a moHt import:\nt llnkintlic gfnat cliiin 
of universal htc and hai'mony. isee Good's 
Oration. 

CoraltineB, madrepores, nnllcpores, and 
sponges, were formerly considered as fos- 
sil bodies ; but the experiments of Count 
Marsiglt evinced, that they are ewtaed 
with life, and led him to class them with 
the nuiritime plants. And the obserra. 
tions of Kllis, Jussieu, and Pcysonel,havc 
since raised them to the rank of anioulii 
The detection of error in long established 
opinions concerning one branch of natu- 
ral knowledge, justifies the suspicion of 
its existence in others, which are nearly 
allied to it. And it will appear, from the 
prosecution of any inquiry mto the in- 
stincts, spontancit}', and self-moving pow- 
er of vegetables, that the su^icionisQOt 
without foundation. 

PLAN TAGO, in botary, pUmtain, a ge- 
nu s of the Tetrandria Monog-ynia class 
and order. Natural order of I'lantagines, 
Jussieu. Essential character : calyx four- 
cleft; corolla ibar^left, with tbe border 
reflex; stamina very long; capsule two- 
celled, cut transversely. There are thirty- 
eight species. These plants, having little 
beauty, are rarely cultivated, except in 
botanic gardens. 

PLASHING ofqvickset hedges, nn ope- 
ration very necessary to promote tlie 
growth and continuance of old hedges. 
It is performed in this manner : tbe old 
stubs must be cut off, &c. within two or 
three inches of the ground, and the best 
and longest of the middle sized shooH 
must be left to lay down. Some of the 
strongest of these must also be left to an- 
swer the purpose of stakes. These are to 
be cut off to the height at which the 
hedge is intended to be left; and they are 
to stand at ten feet distance one from an- 
other- when thr re arc no proper shoots 
for these at the due distances, their places 
must be supplied with common stuwsof 
dead wood. The hedge it to he fin^ 
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tliinned b;^ cuttin^^ away all but tliose 
iboots which are intended to be used ei- 
ther as stakes, or the other work of the 
plashing"; the ditcli is to be cleaned out 
with the spade ; and it must be now du^, 
M at first, with sloping sidea each way; 
and when there is any cavity on the bank 
on which tlie hedg-e grows, or the earth 
has been washed away from the roots of 
the rimibsj it ia to be made good by 
&ciDg it, as they ezpresa it, with the 
mould dug from the upper part of the 
ditch: all the rest ot llic cai-tli dug- out of 
the ditch is to be laid upuu Uie tup oi 
thebttilr. 

In plashingp the quick, two extremes 
ire to be avoided ; these are the laying 
it too low, and tlie laying it too thick ; 
ttii siakea tlie sap run all into the dioots, 
and leaves the plashes without auffident 
nourishment, which, with the thickness 
of the hedge, finally kills them. The 
Other extreme of laying them too high, is 
eqully to be avoided ; for this carries up 
"^1! the nourishment into the plashes, and 
so makes the slioots small and weak 
at the bottonij and, consequently, the 
liedgethin. 

PLASMA, in mineralogy. The colour 
of thin mineral is intermediate between 
^assand leek green, and of different de- 
grees of intenatty. It ia marked irith 
adne yellow dots, and whitiab apots. It 
occurs in angular pieces ; internally it is 
jiistening; fracture perfectly flat con- 
cboidal. it is hard, brittle, esisily frangi- 
ble : not very heavy. It baa been found 
in Italy, Germany, and Turkey, but chief- 
ly among" the ruins of Rome. It is said 
that it was formerly worn by the Romana 
M a part of ornamental dress. 

PLASTBfi^ in pharmacy, is defined to 
be an external application, of a harder 
cmastence than our ointments; these 
ii*eto be spread according to the differ- 
ent drcamstances of the wound, places 
or patient, either upon Enen or leather. 
See PHAKMArr. 

PiAST£B, among builders, &c. The 
yiMter of Paria ia a preparation of sere- 
nd spedea of g^paum, dug near Mont 
Maitre, a village in the neighbourhood of 
Pans i whence the name. See Mubtau. 

n«ATAKCJ8^ fn botany, pfam Hw^ a 
{enusofthe liMoeetn P«4ymndiift daaa 
and order. Natura.1 orrler of Amentare?e. 
CiMiitial character: male, calyx ament 
jtfobular j corolla scarcely apparent } an- 
%B growing round the filaments fe- 
ttale, calyx ament globular : corolla ma- 
^-petalled ; stigma recurved : seeds 
'Mndish, macronate» with the style pap- 
|Qie It tile bluic. Th«^ ire two specie^ 



viz. P. orientalis, oriental plane tree, and 
P. occklentalia, American plane tree; 
these are very larg-e, handsome, and lof- 
ty trees. 'I hc first sort, or eastern plane 
tree, grows naturally in Asia : the stem is 
tall, erect, and covered with a amooth 
bark, which annually falls off i -it ieada 
out many side branches, which are f,'*ener;d- 
ly a little crooked at their joints ; the 
uavea are placed alternate, on fbot<<talka 
an inch and a half long ; the flowers come 
out upon long peduncles, bang-ing- down- 
wards, each sustaining five or six roujid 
balU ui flowers ; the upper, which arc 
the largest, are more than foar inchea ia 
circumstance: these sit very close to 
the peduncle ; the bristly down surround- 
ing the seeds helps to transport toem to 
a great diatanee, 

PLATALEA, the tfioonMl, in natural 
history, a p-enus of birds of the order 
Grallae. Generic character ; bill long, 
broad, fiat, and thin, the end widening 
into a roundish form ; noatrila small at the 
base of the bill ; tongue short anrl point- 
ed ; feet four -to eel and semi-palmated. 
There are three species. 

P. toueerodia, or the 'MU apoon-bll^ 
inhabits Europe, Asia, and Africa, amd 
subsists on frogs and fishes, snakes and 
grass. It is of the size of a heron ; it 
nequents the sea coasts, near which it 
builds in the highest trees, and in the 
brt-eding- season is nearly as clamorous 
as the rook. These birds are migratory,^ 
and withdraw to warm regions on the ap- 
proach of winter. Tbmt flesh baa a 
strong resemblance in taste to that of a 
goose. See Aves, Plate Xll. fig. 4, 

P. lyaja, is somewhat less than the 
above, and ita plumage la nearly through- 
out of an exquisite rose colour. It is ael« 
dom found further north than Geoi^ia, 
feeds on small crabs, fisli, and moluscous 
animals, in pursuit of which it wades, and 
occanonally divea. 

The scarlet spoonbill, a variety or 
more probubly the young" of the last, is of 
the colour from whicii it 13 named, 
which, however, it does not attain tlH 
its third year. It is of the same size as 
the last, and found in Jamaica and 
Mexico. 

The dwarf Bpoon-^HI bof Hkt aae of a 

sparrow, and inhabits South AuMfica. 

PLATE, in heraldr}% is a round flat 
piece of silver, without any impression : 
but, as it were, formed reaidy to receive 
it. 

Platk, Is also a term used by our 
sportsmen, to express the reward given 
to the best horse at our races. ' 

Puna, in gunneiy. The ptive plitea 
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are two pUtet of iron on tlie cheelcs of a 

gun-carriagr, from the cape square to 
the centre, throutfh whicli the prize- 
bolts go, and on wh'icli the handspike 
reiti when it poises up the breech of the 
piece. Breast-plates ire the two pktea 
on the face nf the curriag'e, one on each 
cheek. Tr;un-plalos ure the two plates 
on the cheeks, at the train of the car- 
IKiUd^-platei, are the six plates 
on the wheel of the gun-carriage, where 
the felloes are joined together, aiid serve 
to strengthen the UuUdgcs. 

PLATFOBM, in the militaiy art, u 
elevation of earth, on which cannon is 
placed, to fir - on the enemy ; such are 
the mounts in the middle of curtains. On 
the rampart there is always a plstform, 
where the cannon are mounted. It is 
m.'i'lc by the heaping- up of earth on the 
rampart, or by an arran^Lment of madri- 
ers, rising insensibly, for the cannon to 
foil on, either in a cssemste, or on attack 
n the out-works. 

All practitioners are agreed, that no 
shot can be depended on, unless the 
piece can be placed on a lolid platfonti; 
fbr if the plat^tom shakes with the first 
impulse of the powder, the piece must 
likewise sliake, which will alter its direc- 
tion, and render the shot uncertain. 

Pi^TFuRM, in architecture, is a row of 
beams, wliich support the timber-work 
of a roof, and lie on tlie top of the wall, 
where the entablature ought to be raised. 
This term is also used for a kind of ter- 
race, or broad, smooth, open walk at the 
top of a building, from whence a fair 
prospect may be taken of the adjacent 
country. Hence an edifice is said to be 
covered with a platform, when it is flat 
at top, and has no ridge. Most of the 
oriental building's are thus covered, as 
were all those of tlic ancients. 

PLATINA, or Plativvw, a metal, 
t^liich in most of its properties is equal to 
gold, but in others it is very supenor. It 
was tirst ascertained to be a distinct me- 
tal by Scheffer, a Swedish chemist, in the 
year 1752. By him it was named white 
gold, because it resembled this metal in 
many of its properties. It immediately 
became subject to the experiments of aU 
iJie chemists in Europe, and obtained, 
from its colour. t!ir niirae of platina, sig-- 
Tiify in littip Silver, from the word plata, 
which is dpamsit for silver. Flatina has 
been found among the gold ores of South 
America, and more particularly in th^ 
mine of Santa Fe nrar Carthagcna, and 
in the distirct of Choco in Peru. Platififl» 
in the state in wfaifih it reaehcs this fioit»> 



tiy, is contan^nated by llie preaeaoe of 

several other metala, as iridium, osmiura* 
rhodinm, and, palladium, and in fact, it is 
merely an ore of platina. Jt is in the 
fonn of small grains or aealeay of a whiter 
colour than iron, and ei^tremely heavy. 
Various prorcssr-s Imve hcen contrived 
for its purificaiion, but tiie one which is 
the most simple, and practicable, is de- 
scribed in the ninth volume of Nichol- 
son's Journal. Platina has the following 
properties.^ It is a white metal, resem- 
bling silver in colour, but greatly ex- 
Gee£ng it, and indeed all other tnetals, is 
specific gravity, being, when it is ham- 
mered, twenty -three or twenty -four times 
heavier than water. It is not oxydizcd 
by the long conthiued and concurrent ac- 
tion of heat and air. It haa the propertjr 
of welding", which belongs to no other 
metal but this and iron. Tt i . not acted 
on by any other acid than tiie mtro-inu- 
riatie aiid oxygeniised muriatic. The Ibr* 
mer is best adapted to eifect this solu- 
tion. Sixteen parts of the compound 
acid are to be poured on one of the lamW 
Dated metal, and exposed to heat in a 
glaas vessel : nitrous gas is disenga^cKly 
and a reddish coloured solution is obtain- 
ed, which g^ives a brown stain to the 
skin. The muriate of platina has the 
characteristic property of being precipi- 
fated by a solution of muriate of ammonia. 
By iliis character, platina is disting^iished 
from all other metals, and may be sepa- 
rated when niin||led with them in solu- 
tioii* The preeipitate thus obtained is 
decomposed bj' a strong heat, and leaves 
pure platina. When pure potash is pour- 
ed into the muriatic solution, a precipi- 
tate ensues, which is not an oxide of pla- 
ting, but a triple compound of that oxide 
with the rdknli and acid. With soda, alsQ, 
it forms ample combination. 

Pfaitina is acted upon by fusion with 
nitrate of potash, and also with pure ftx« 
ed alkalies. The most delicate test of 
the presence of platina is muriate of tin. 
A solution of platina, so dilute aa to be 
scarcdy distinguishable from water, as- 
sumes a brlg^ht red colour, on the addi- 
tion of a single drop of the recent solu- 
tion of tin. 

Platina has been discovered by Br. 
Wollaston to be a remarkably slow con- 
ductor of caloric. When equal pieces of 
silver, copper, and platina, were covered 
with wax, and heated at one end, the wax 
was melted 3^ inches on the silver ; 
on the copper; and one inch only on the 
platina. Its expansisn by heat is con^ii- 
4enhif leas than that oS steel i vihich. 



Digitized by GoogI 



PLATING. 



hnvten the temperatures ef 32° and 
Siy is exptiid«d about 12 parts in 10,000, 
while the expftmion of platina ii only 

about 10. ' 

Platinacombi ncs with many of the me- 
tfcU, and forwa with them aiioyit, some 
rf which are of considerable impoitece 

mtheworking-of this metal. Platinaforms 
an alloy with arsenic, wliirh is brittle and 
wry fusible. It is in tins state of allay 
that platina ts ausceptible of being Ibrm- 
edinto different utensils and instruments 
for whirls it is pernliarJy fitted. It is first 
fused with tJiis metal, ami then cast into 
BOQldSi at first in the form of square 
pUtes. It is tlien exposed to a red heat, and 
hsmmr rcd into bars. By the heating and 
hammeniig-, t!ie r^r^^pnic is driven of!', and 
tile ractai is punticd and becomes infusi- 
ble, but retasns its dnctiHtj, so that it may 
he wrought like iron. It has been fotmd 
extremely difficult to combine platini id 
mercury, (iuyton had observed tliat tlie 
•iliedfe Ibrce of platina and mercury is 
Sweater than that of metals which do not 
combine with it; and that it is not inferior 
even to those whicli readily form alloys : 
fr«B which he conjectured that the alloy 
of piatioa and mercury might be efTected 
by the following process. He phiccd a 
very thin plate of pure platina at the bot- 
torn ot a matrass containing a quantity of 
JMfcojjr. The matnas was put upon a 
sand bath, and heat applied, till the mer- 
dry boiled and the matrass became red- 
j»ot When the platina was taken out 
It was (bond to have acquired additional 
■ci^ht, and to have become very brittle. 
15ut this combination is different from the 
oUier combiuatinns of mercurj' with the 
oetala, for the platina did not lose its 
wid fom. M. Chenevix, in the course 
of experiment* and researches respecting 
a supposed new mefal, called palladium, 
siicceeded in forming- an arnalgam with 
patina and mercury. He heated purified 
platina in the form of fine powder, with 
ten limfs its wei^jht of mercury, and rub- 
bed tlienj topTfthcr for a long" t'ime. The 
jwtft was an amalgam of platina, which 
o«ng exposed to a violent heat, lost all 
tiic mercury it contained, and the origi- 
«J weight of the platina remained. Pla- 
JMxombmes with copper by means of 
ftwui, and gives It hardness. When the 
proportion of copper is three or four 
toegg^reater than that of platina, the alloy 
iiductUe, susceptible of a fine polish, and 
J*«t ahered by exposure to the wr. 
Tljisanoy has been employed in the Ik- 
""Jtion of mirrors for telescopes. Gold 
<^<*wt readil/ with platina* but it 



quires a very powerful heat fur the fusion 
ofthese two metals. Platinadiwinishesthe 
colour of gold, unless it be in very small 
quantity. When the proportion of plati* 
na is above the colour of the ^Id be- 
gins to be altered. There is no percepti- 
ble change in the specific (gravity or the 
ductility of gold from this alloy. 

Platina, on account of lU peculiar pro- 
perties, its I nfusibility, density, and inde- 
structibility, could it be obtained in suffi- 
cient quantity, and at a moderate price, 
would undoubtedly prove one of the nio^t. 
useful and most imporunt of the metala 
yet known. The importance and utility 
of platina, on account of its scarcity, have 
been hitherto limited to chemical pur- 
poses ; and for different chemical instru- 
ments and utensils, it has been found 
peculiarly appropriate, as there are fc-\r 
cheuucai agents whose effecU it cannot 
resist. There is indeed little doubt but 
it might be employed with equal advan- 
tage in the construction of instmments 
and utensils, in various arts and manufac- 
tures. 

PLATING, is the art of covering baser 
metals with a thin phic uf silver, either 
for use or for ornament. It is said to 
have been invented by a spur-maker, 
not for 8how» but for real utility. Till then 
the more elegant spurs in common use 
were made of solid silver; and from the 
flexibility of that metal, they were liable 
to be bent into inconvenient forms by the 
slightest accident. To remedy this defect, 
a workman at BiriTilng-ham contrived to 
make the branches of a pair of spurs hol- 
low, and to fill that hollow with a slender 
rod of steel or iron. Fi nding this a great 
improvement, and being desirous to add 
cheapness to utility, he continued to make 
the hollow larger, and of course the iron 
thicker and thicker, till at last he disco- 
vered the means of coating an iron spur 
with silver in such a manner, as to make 
it equally elegant with those which were 
made whollpr of that metal. The inven- 
tion was quickly applied to other purpo- 
ses; and to numberless utensils, which 
were formerly made of brass or iron, are 
now given the strength of these metalsj, 
and the elegance of silver, for a small ad* 
ditional expense. The silver plate was 
formerly made to adhere to the baser 
metal by means of solder; which is of two 
kinds, the soft and the hard, or the tin 
and silver solders. The former of theso 
consists of tin alone, the latter g-enerally 
of three parts of silver and one of brass. 
When a buckle, for instance, is to be pla- 
ted hf mm of the soft solder, the nqgw 



FLA 



before it is bent, is first tinncdt and then 

the silvcr-phite is g-cntly hnmmcred upon 
it, the hammer employed being always 
covered with a piece oi' cloth. The silver 
now forma, at it were, a mould to the ring', 
and whatever of it is nrit intended to be 
used is cut off. This niould is fustcned 
to the ring of the buckle by two or liiree 
crampi OT iron-wire; after which the 
buckle, with the pUted side undermost, is 
laid upon a plate of iron sufficiently hot to 
melt the tin, but not the silrer. The buc- 
kle is then covered with powdered resin, 
or anointed wiih turpentine ; and, lest 
there should be a (1< fici< ncy of tin, a small 
portion of rolled till is likt u ise melted on 
it. The buckle is now taken off with 
tones, and commonlj hud on a bed of 
sand ; where the plate and the ring, while 
the solder is yet in a state of fusion, are 
moi*e closely compressed by a smart 
Stroke with m block of wood. The buckle 
Is alterwards bent and finished. 

The mode of plating at present is, to 
fasten plates of silver upon thicker plates 
of copper, and then rolling them together 
into thin plates. The copper is twelve 
times thicker than the silver, nnd one 
ounce of silver is rolled to a surface of 
three feet or more. The plates being 
thus made, they are then stamped hy a 
single stroke into the size and form of 
buckles, buttons, spoons, &r. 

PLATONIC year, or the Grsat ^ear, 
is a period of time determined by the re- 
volution of the equinoxes^ or the space 
wherein the stars and constellations re- 
turn to their former places in respect of 
the equinoxes. The platonic yean ac- 
cording to Tycho Brahe, is 9StSl9, ac- 
cording to Ricciolns ?5,9?0, and accord- 
ing to Cassini 24,800 years. This period 
once accomplished, it was an opinion 
among the anctenti^ thnt the world was 
to begin anew, and the same series of 
things to turn over ag-ain. 

PukTONic philosophy. See Academics. 

PLATOON, in the military art, a small 
square body of forty or fifty men, drawn 
out of a battalion of foot, and placed be- 
tween the btiuadfojis of liorse, to sustain 
them; or in anibutscadcs, sLi;iibi, and de- 
nies, where tiiere is not room for whole 
battalions or regiments. Platoons are 
also used, when they form the hollow 
square, to strengthen the angles. The 

g«nadiers are genendly potted in pla^ 
ons. 

PLATYLOBTT^M, in botany, a genus 
of the Dtadelphia Decandria class and 
order. Natural order of Papilionaceae or 
L^gumiaoiK. BMautiai chioraster $ calyx 



bell^hapedt ftve>deft: the tw» u|iper 

^cg-iTients very large and obtuse ; legume 
pediceik l1, compressed, winged at the 
back. 1 here is but one species, t«x. P. 
fonnosom, orange flat pea, a native of 
New South Wala^ where it floweis all 
the year round. 

PLATYPUS, in natural history, a ge- 
nus of Manmialia of the order Bnita. Ge- 
neric character : mouth shaped Uke the 
bill of a duck; webbed feet. The P.ana- 
tinus, or duck-billed platypus, as a native 
of South Wales, and coostitotes i nev 
and most curious f^nos of quadrnpedi* 
See OiipriTHORHYxrHus. 

PLEA, in lav , iliat which either psrty 
alleges for himseii in court. These we 
divided into pleas of the crawn and com* 
roon pleas. Pleas of the crown, are all 
suits in the King's name, ng^ainst olTeoces 
committed against his crown and dignity, 
or against bis crown and peace. Coromo* 
Pleas» arc those that are held between 
common persons. Common Pleas, are ei- 
ther dilatory or pleas to the action. 
dilatory, are such as tend merely to de- 
lay, or put oir the suit, by questioning the 
propriety of the remed}', rather than by 
denying; the injury. Pleas to the action, 
are such as dispute the very cause of wit 
Dilatory pleas most not be confounded 
with sham pleas, which are used for the 
purpose of delay, but which, i^" true, 
would go to the merits of the action, and 
whidi, nowerer they may be abused, can 
never be avoided in practice. 

PLEADINGS. Pleadings, in general, 
signify the allegatioi^s of parties to suit^* 
when they are put into a pi-oper and legsl 
form : and are distinguished in respect to 
the parties who j^ead them, ny the 
names of bars, replications, rejoinders, 
sur-rejoinders, rebutters, &c. ; and though 
the matter m the deelaratioB or count 
does not properly come under the name 
of plcriding-, yet^ being often compre- 
hended lii the extended sense of the 
word, it is generally considered under 
this head. This is the technical sense of 
the worrl pleading, which is vulgarly sp- 
phed to the public speaking of the advo- 
cates in the courts. The necessity of ts- 
dudng the proceedings into writing gives 
rise to a great deal of business amongst 
barristers, which is called special plead- 
ing, and those who are skilled in this arc 
distinguished psrticularly aa pleaden* Of 
late years persons imder the degree of 
barristers have drawn pleadings, which 
are afterwards signed by bvristers. 
These persons take very low fees, but 
When otlled to thebsir eagroiiagteit 
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share of business. Their babits bring 
litem closely connected with attomies. 
PLEASURE and Pain, ny* Mr. Locke, 

tre simple ideas, which we receive both 
from sensation und reflection ; there be- 
ia^ tiioug^its ot tiie nund as well as sen- 
tttioMi •mnmpiMiitifl with pleiwre o» 
pain. 

PLECTRAVTHMS. in botany, a ^emia 
of the Dicfyoatiua Gy mnosperniia class and 
Older. Natural ofdsr of V«rtiei]]«l». Ia^ 
Udm, immwa, BaMOtial character: ca> 
hrx upper sep^ent larger; corolla resu- 
piue, gibbous or spurred at the base ; hla* 
aenta simple. There are five species^ 
Mtlves of Africa and Anbift Pefix. 

PLKCTRONIA, in bntnny, a genus of 
the Pentandria M(>no,u;yiiia class and or- 
der. Natural order of Contoita. RhaiB- 
ai» Jmiev. EmeaM eharaeter : petala 
fire, inserted into the throat uf the caijrz; 
herry two seeded, inferior. There is but 
one speciea, via. P. ventosa, a native of 
Ae Cape «f Good Hope. 

PLEIADES* in aatronomy, an assem- 
bli^ of seven stars in the neck of the 
coBStellation Taurus, the buU ; although 
Hme are now omky six of then visible 
to the naked eye. The largest is of the 
third magnitude 
dam." 

PLENUM, in physics, denotes, accord- 
ing to tiio €arlewni%thaik atate of thoiga 
vberein every part of space is supposed 
to be full of matter; in oppoaitioa to * 

vacuum. 

PLENUS /os, in hotany, afuU Jlo-wer ; 
a term expressive of the highest degree 

of luxuriance in flowers. The petals in 
&11 flowers are so multiplied as to ex- 
clude all the stamina, and frequently to 
flhdke up the female organ, so that aueh 
flowers, thougli delightful to the eye, arc 
vejretable monsters. Flowers with more 
than one petal are must liable to this; 
«ch ace^ tne fanmieuhu, anomony, pop- 
py, myrtle, &c. &c. Flowers with one 
petal only are but seldom subject to this 
rainess; these, however, are not totally 
ttenipt, aa ma^ be aeen in the double po* 
Iftntbus, hyacinth, crocus &c. In flow- 
with one petal, the mode of luxuri- 
ance, or impietutn, is by a mulliplicatioii 
of the divisions of the limb, or upper part, 
ia flowera with more than one petal, by 
a muUiplieation ja/l the petala of necta* 
num. 

PL£L UlSY, in mecUcine, a violent pain 
li the «de, attended with an acate fever* 

s cough, and a difficulty of breathing. 

PLEURONECTES, the Jlotmder, in na- 

torsi history, a genus of fishes of the or- 
VOL. X, 



dcr Thoracici. Genenc character the 
eyes spherical, and both on liic saiue side 
of the head; mouth arched » body com- 
pressed, one side representing the back, 
and the other the abdomen, in this gd- 
nus arc comprehended all that arc com- 
monly denominated flat fish. They swim 
obliquely, and are observed generally at 
the bottom of the water, being destitute 
of the air bladder* They often ingulf 
themaelves in sanda aa lar aa the head, 
and thus elude the attacka ot many ene- 
mies. The eyes of some of this genus are 
towards the right when the fish presents 
ita abdomen to the spectator, and those 
of othera towards the left. This differ- 
ence constitutea the principal division of 
this genus. 

F. hippoglossus, or tlie holibut, is one 
of the largest of fishes^ being sometimes 
found of four hundred pounds weight.— 
It sub*;ists on smaller fishes, and on vari- 
ous kinds of crabs and shell fish. It is 
considered aa rather coarse fbr the table, 
when particularly large, and tl^ part 
nearest tlie fins is thought by far prefer- 
able to any other. It is found in the Eu- 
ropean and North American seas. 

The P. platessa,orplai8e,iadistinguish- 
able from the other species, by being 
marked on the {)ody and fins bv luiiticrous 
orangc-coiuured spots, iiiisiishiniiabits 
the same seas aa the former, and ia some- 
times taken of the weight of fifteen pounds, 
thong-h one of eight is considered in Eng- 
land as ver^ large. They are in consi- 
derable estimation, and are thought pre- 
ferable when of a moderate «ze. They 
subsist on the same food as the former. 

The P. Limanda, or dab, inhabits the 
same seas, but is fiu> less common. It ia 
much amaller than the last, but thought 
fir more delicate for the table. It is in 
the greatest perfection iu the spring 
months. 

P. fiesus^ or the flounder, ia formed 

much like the plaise, but is smaller, and 
destitute of the orung-e spots; it inhabits 
the same seas, and abounds on the Uritish 
coasts, and frequently asoenda the iwm 
to a considerable height. 

P. solea, or the sole, is found in the Eu- 
ropean and American seas, and is some*- 
times two feet long, and eight pounds in 
weinit ; but, in general, very considerably 
smaller. Its scales may be distinguished 
by the microscope for their peculiar ele- 
gance of structure. bole:i are foad of ly- 
ing at the bottom of the.watera wUch 
they frequent, and are cai^ht by trawl 
nets. Their flesh is extremely firm and 
ridi, and ia pref9]794 w \h9i% 9f any et^^r 
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bpecics but the turbot. They are taken 
in the greateit abundanee neur Bfbduun^ 
in Devonshire. 

P. tuberculatus, or P. maxtmus, the 
turbot, is broader and squnrer thnu the 
ftbore species, has a skin apparently 
wrinkled, ■ tnd covered with numerous 
obtuse, unequal, spinous tubercles. It 
occasionally attains the weight of thirty 
pounds, and thoug-h called bv f innacus the 
largest of the genus, is extrtmeiy inferior 
in wze to the holibut. Ita lleih, however, 
is more valued than that of any other spe- 
cies, and is considered as a high and 
luxurious dehcacy. It is ibund in the 
same seai, and subtiats on the nine food, 
as the species above-mentioned. On the 
coast of Holland, these fishes are caug^ht 
in crcat abundance by baits of herring, 
haddocks, and particularly of lampreys, 
-which are exported from Mortlake, in 
this country, for that purposr tn the 
cumber of nearly half a million per an- 
num, and the value of seven or ei^^ht hun- 
dred pounds. In England, Scarborough 
is the principal station of the turbot fishe- 
ry, which is conducted in vessels of a ton 
burden, in wliich three men carry each 
three distinct lines, hooked and baited, 
which, altogether, when letdown into the 
water, fixed at both extremities with 
»tones, as anchors, extend sometimes to 
the length of three miles, always across 
the tide, and contain between two and 
three thousand hooks. At every tnrn of 
the tide they are drawn up. This hshery 
is attended with great danger, notwith- 
standing the admirable construction of 
the boats, or cobles, as storms come on 
with extreme celerity, and scarcely ad- 
mitting the opportunity of escaping to^ 
the shore, from a sea which exhibits sud- 
dcnly tiie most mountainous and over- 
%vhelming billows. This, and all the above 
species, have their eyes on the right side. 
Seven species are enumerated as inhabi- 
tanU of the United States. 

PIJNIA, in botany, a genus of the Ico- 
sandria Monogynia class and order. Na- 
tural order of Rosacea:, Jussicu. Kssen- 
tial character : calyx live uv iuur-purted ; 
petals five or four ; drupe superior, groov- 
ed. There are two species, viz. P. cro- 
cea, saffron fruited plinia, and P. pedun* 
culata, red fniitcd plinia. 

PLIN i'H, in architecture, a flat square 
member, in the form of a brick. It is used 
as the foundation of columns, being that 
flat square table, under the mouldmc^ of 
the base and pedestal at th- bottom of the 
vhol« order. It seems to have been ori- 



ginally intended to keep the bottom of 
the original wooden pillais from Tottui||^. 

Plivtb of a taiuef Ccc. is a base, ei- 
ther flat, roandy or square, that serves to 
support it. 

Plihth of a wall^ denotes two or three 
rows of bricks advancing out from a wsU; 
or, in general, any flat liigh moulding, 
that serves in a front wall to mark the 
floors, to sustain the eaves of a wall, St 
the larmier of a chimney. 

PLUCAMA, in botan), a genus of the 
Pcntandria Honogj'nia class and order.— 
Essential character: calyx bve-toothed, 
superior; corolla bell-shaped, llve-clen» 
berry three-celled; cells one-seeded — 
There is hut one species, viz. F. pcndula, 
pendulous plocama, a native of the Cana- 
ry Islands. 

PLOT, in dramatic poetry» is some- 
times used for tlu fable of a tragedy or 
comedy, but more particularly the knot 
or intrigue, which makes the embsrrtlOT 
any piece. The unravelling puts sn end 
to the plot. 

Plot, in surveying, the plan or draught 
of any field, farm, or manor, surveyed 
with an instrament, and laid down in the 
proper figure and dimensions. 

PLOT TING, among surveyors, is the 
art of laying down on paper, &c. the se- 
veral angles and lines of a tract offeround 
surveyed by a theodolite, &c. and a chain. 
In surveying with the plain table, the 
plotting is saved ; tlie several angles and 
distances being laid down on the spot H 
fest as they are taken. See Pi^w 
Tabll. But in working with the theo- 
dolite, semicircle, or circumferentor, the 
angles are taken in degrees i and the di3" 
tance in chains and lines, so that there 
remains an after-operation,to reduce these 
members into lines, and so to fonn a 
draught, plan, or map ; this operation is 
called plotting. Plotting, then, is per- 
formed by means of two mstniments, the 
protractor and plotting scale. By 
first, the se\ eral an{^les observed in the 
field with a tiieodoiite, or the like, and ca- 
tered down in degrees in the field book, 
are protracted on paper in their just quan- 
tity. By the latter, the several distance* 
measured with the cbiun, and entered 
down in the like manner in the fieki booki 
are hiid down in their just proportioo,— 
See SuRVKiiMo. 

Pi.oTTJirG-«ca^, a mathematical 
strument, usually of wood, somelinies of 
brass, or other matter; and either a foot 
or half a foot long. On one side of ttic m- 
s^rnmriit are seven several scales, or lines, 
dividvd iulo equal parts, 1 iie firit ^w**' 
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mon of tbc first scale is subdivided into 
ten equal pans, to vhicb is prefixed the 
number 10^ signifying that ten of tliese 
subdivisions make an inch ; or that the 
divisions of that scale are decimals of 
iBChes. The lint division of the second 
scale is likewise subdivided into lu, to 
whiclt is prefixed the number 16, denot- 
ing^ uiat sixteen of these subdivisions make 
an inch. The first division of tlte third 
scale b subdivided in like manner into 
Vj, 10 which is prefixed the nuniber 20; 
to ttial of the f 'Hirth scale is prefixed the 
BUiuber 24; to tltat uf the hhh, 62; iliat 
«f the sixth, 40 i that of the seventh, 48 ; 
denotiqgthe number of aul>di visions equal 
te ST) inch, in each, respectively. 'I he 
tMO last scales are broken oH to make 
loom for two lines of chords. There is, 
abo^ on the back aide of the instniment a 
diag^onul scale. 

As to the use of plotting, if we were 
required to lay dow n any distance upon 
paper, suppose 6 chains 50 links : .draw 
an indefinilc line; then setting- one foot 
of the conipas-ses at fig-ure 6 ou the scale, 
e. jr. the scale of 2u in an inch, extend 
the other to five of the subdivinons, for 
50 links : this distance, being transferred 
to the line, will exhibit the 6 chains 50 
links required. 

If it be desired to have 6 chdns 50 links, 
take up more or less space, take tin in 
of] from d greater or lesser scale, i. e. 
from a scale tliat has more or fewer divi> 
sions in an inch. 

To find the chains and links contained 
in a right line, c. gr. that is just drawn, 
according to any scale, <?. j*r. that of 20 
io an inch. Take the length of the line 
in the compasses, and applying it to the 
given scale, you will find it extend from 
t!ie number 6 of the great tlivisions to 5 
ottfae small ones: hence the given line 
contains 6 cbuns 50 links. 

PLQTUS, the darter, in natural history, 
a gt-nus of birds of the order Anseres. 
Generic cliar:ictcr : bill straight, pointed 
toothed; xiostrils, a ahi ueai- tlie ha^e : 
fice aad chin without Ibathers: legs 
drart; toesfour, and all webbed. There 
sre three specie*?. V. anhlnga, or the 
white bcihed darter, is of tiic size of a mal- 
hrd, but measures nearly three feet in 
length, Itfia found in Brazil ; builds in 
trees and roosts in them at nigfit, tliough 
living" chiefly on fishes. In catching 
these its manner resembles that of ser- 
pents. Drawing up its neck, it darts on 
it* prey with its bill, and catches it in its 
daws. It is rarely seen on the ground, 
^1 when not on the water in the pursuit 



of its food, it is to be seen on the moat 
elevated trees, where i%mt8 with its bead 

drawn in between the shoulders. Its 
flcsli is rank and oily. The black lu lliecl 
aniiinga is found in Ceylon and Java, and 
darting its long neck through the low 
shrubs immediately over the water, is, 
on the first view, mistaken frequently for 
some venoniovis reptile, and excites cor- 
responding agitataon and tenor. The 
Surinam darter is of the Mze of a teal, 
and feeds on flics, as well as fishes 
and water insects; and in every, attempt 
at destroying a fly by the dart of its bi|^ 
it has been observed to succeed for a long 
continued time. Itis often doraesticatt d, 
and !9 culled the sun-bird, from the cir- 
cumstance, probably, of its often deve- 
loping at once ita tail and wings, and 
thus exhibiting a circular appearance of 
plumage, which, however, is certainly by 
no means glowing and ardent. 

PLOUGH, in agriculture, a machine 
for turning up the soil, contrived to save 
the time, labour, and expense, that with- 
out thi.s instrument must have been em- 
ployed in digging land, to prepare it for 
the sowing of all kinds of grain. See 

AORICULTURK. 

PLorcH, among book -binders, is a 
machine for cutting the edges of the 
leaves of books smooth. 

PIJ KENETIA, in botany, so named 
from Leonard Pinkenet, a genus of the 
Moncrcia Monadelphia ciass and order. 
Natural order of Txicoecs. Euphorbias, 
Jussieu. Essential chai^acter; calyx 
none ; petals fourj male, stamens eight : 
nectaries four, bearded: feutole, stylo 
very long, with a peltate, four-lobed stig- 
ma : capsule four-grained. There is but 
one species; P. volubilis, a native of 
!)oth Indies. 

PLUM See Pbusvs. 

PLUMB-iuie, among arfificers, denotes 
a perpendicular to the horizon ; so called 
as being commonly erected by means of 
a plummet. 

PLLMBAGO, in botany, had-rvort, a 
genus of the'Pentandria Monogynia class 
and order. Natural order of Plun»ba- 
gines, Jusstcn. Essential character: co- 
rolla funnel-form: stamens inserted into 
scales inclosing the base of the corolla ; 
stigma five cleft; seed one, oblong, trun* 
cated. There are seven species. 

P1.DMBA00, in chemistr)', a carburet of 
iron. See Iiioif . 

PLUMBERY, the art of casting and 
working lead, and using it in buildings, 
S;c. As this metal melts very readily, it 
is easy to cast it into figures of any kind. 



1 



by ninninj? it int o moulds of brass, clay, 
plaster, &c. But the chief articles in 
plumbery are sheets and pipes of lead ; 
an<l as these make the basis of the plumb* 
cr's w oi l:, we shall here give the process 
of making them. In qasting sheet-lead, 
m table or mould is made use of, which 
consists of large pieces of wood well 
jotntcil, ami bound witli burs of iron at 
the cihU, on the sides of which runs a 
frame, consisting of a ledge, or border of 
voodt two or three inches thick, and two 
orll /»'c Inciiis high from the mould, call- 
ed Ihc sliarps : the ordinary width of the 
mould, within these sharps, is from Uiree 
to four feet ; and its length is sixteen, se- 
Tenteen, or eighteen feet. This should 
"be something longer than the sheets are 
intended to be, in order that the end 
where the metal runs off from the mould 
may be cut oft, because it is commonly 
thisi, or uneven, or ragged at the end. — 
It nmsi stand very even or level in 
breadth, and something falling from the 
end in which the metal* is poured in, vix. 
about an inch, or an inch ami a b:df, in 
the kngih ( f sixteen or seventeen inches. 
At the upper end of the mould stands 
the pan, which is m concave triangular 
prism, composed of two planVs nailed 
together at right angles, and +n n triangu- 
lar pieces htied m between them at the 
ends. The length of this pan is the 
•whole breadth of the mould in which the 
sht ( ts are cast ; it stands with its bottom, 
wiiich is a sharp edge, on a form at the 
end of the mould, leaning with one side 
against it, and on the opposite side is a 
handle to lift it np by, to pour out the 
melted lead ; ami on that side of the pan 
next the mould are two iron hooks to 
take hold of the mould and prevent the 
pan from slip pin tf, while the melted lead 
is poured out o! it into the mould. This 
pan is hned on the inside with moistened 
sand, to prevent it from being fired by 
the hot metal. The n>ould is also spread 
over, ;ihf nt two-thirds of an inch thick, 
with sand sifted and mois;tened, which is 
rendered perfectly level by moving over 
it a piece of wood called a stiike, by 
trumphn;^ upon it with the feet, and 
snuiuthingit o>er witiia smoothing' plane, 
which is a thick plate of poUshed brass, 
about nine inches square, turned up on 
all the four rdp;» s, and with a handle fit- 
ted on the uppt r or ronrave side. The 
sand being liius sinoulhed, it is fit for 
casting sheets of lead ; but if they would 
cast a cistern, they measure out the big- 
n ««' f the f.inr s:dcv and having 'aken 
the dimtnsions ol the front, or fore-part. 



make m >uMings, by pressing long slips 
of wood, which contain the same moidd- 
ings, into the level sand, and form the 
figures of birds, beasts, &.c. b}* pressing 
in the same manner leaden figures upon 
it, and tlien taking them ofi, and at the 
same time smootmng the sorface where 
any of the sand u taised np, by making 
these impressions upon it. 

The rest of the operation is the same 
in casting either ctstems or plain sheets 
of lead ; IMlt before we proceed to men- 
tion the manner in which that is perform- 
ed, it will be necessary to give a more 
particular description dfthe strike. The 
strike, then, is a piece of board about 
five incites brcKi<l, and something longer 
than the breadui or Uic moiUd on the in- 
side ; and at each end is cut a notch about 
two inches deep, so thst when it is used 
it rides upon the sharps with those notch- 
es. Before they begin to cast, the strike 
is made ready by tacking on two pieces 
of an old hat on the notches, or by slip, 
ping a case of leather over each end, m 
order to raise the under side about one- 
eighth of an inch, or something more, 
above the sand, according as they would 
have the sheet to be in thickness; then 
they tallow the under edge of the Strike, 
and lay it across the mould. The lead 
being melted, it is ladled into the pan. 
In which, when there is a sufficient quan- 
tity for the present purpose, the scum of 
the metal is swept off with a piece of 
board to the edge of the pan, letting it 
settle on the sand, which is by this means 
prevented from falling into the mould at 
the pouring out of the metal. When the 
lead is cool enough, which is known by 
its beginning to stand with a shell or wall 
on the sand round the pan, two men 
take the pan by the handle, or else one of 
them lif\s it up by a bar and chain fixed 
to a beam in the ceiling, and pour it into 
the mould, while another man standa 
ready with the strike and, as soon as they 
have done pouring in the metal, puts on 
the mould, sweeps the lead forward, and 
draws the overplus into a trough prepar- 
cd to receive it. The sheets being thus 
cast, nothing rcmruri', but to ])lanish the 
edges, in order to render tiiem smooth 
and straight ; but if it be a cistern, it is bent 
into fotir sides, so that the two ends may 
join the hack, where they are soldered 
together, after which the bottom is sol> 
dercii up. 

The mtthod of coMting thin sheets of 
tettd. Instead of sand, they cover the 
mould with a piece of woollen stuff nailed 
down at the tw^o ends to keep it tigh^ 
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andorcr this lay a very fine linen cloth. In 
this process n-eat regaixl is had to the 
ji i Uc g f c e nihetAt so m that the lead may 
ran well, and yet not burn the Knen^ 
This they judge of by a piece of paper, 
for it takes fire in the liquid lead if it is 
too hot, and if it be not ebronk and 
icorched a little, it k not hot enough. 

The Method of casting- Pipf^ loithout 
»9i4iefinq' . To make these pipes t h ey have 
a kind oi little mill, with arms or levera to 
tern k wHhaL The VMMilde are of bnM» 
aad consist of two pieces, which open 
and shut by means of hooks and hinges, 
their inward calibre, or diameter, being 
tooording to the sixe of the pipe to he 
flttde, and their length is usually too feet 
and a half. In the middle is placed a 
core, or round piece of brass or iron, 
Mnewbat longer than the mould, and of 
the thickness of the inwatd diameter of 
the pipe. This core is passed throug"h 
t^my crtpper-nindles, one at each end of 
the mould, which they serve to close; 
and to these is joined a little copper 
tube, about two incbea long*, and of the 
thickness the leaden pipe is intended to 
be of. By means of these tubes the core 
ktetained in the nuddle of the carity of 
the motdd. The core being in the mould, 
with the rundles at its two ends, and the 
lead melted in the furnace, they take it 
up in a ladle, and pour it iiilo the mould 
by a little aperture at one end, made in 
the form of a funnel. When the mould 
is full, they pass a hook into the end of 
the core, and, turning- the mill, draw it 
oat; and ifaeti, opening the mmld, take 
otrt the pipe. iCthey desire to have the 
pipe lengthened, they put one end of it 
in the lower end ot the mould, and pass 
the end of the core into it; then shut the 
mould agfain, and appty its rundle and 
tube as before, the pipe just cast serving- 
for nindlc, &c, ntthe other end. Thing's 
being tUuj» replaced, they pour in frebh 
metal* and repeat the operation till they 
have got a pipe of the length required. 
For makin c;- pipes of Sheet-lead, the plum- 
bers have wooden cylinders, of the length 
and thickness reqiured, and on these they 
form their pipes, by wrapping the sheet 
arnimd them, and soldehng up the edges 
all around them. 

PL/UME, a set or bunch of ostrich fea- 
iSiersy pulled out of the tail and wings* 
and made up to serve for ornaments in 
funerals, 8cc. Among- sportsmen, plume 
a the general colour or mixtiwe of tlie 
fcadiers of a hawk, which shows her 
Constitution. 

n«Ull£RIAy in botany, so named In 



honour of ( hnries Piumier; a genus of 
the Pcntandria Monogynia class and or. 
der. Natural order or Contortie. Apo- 
x^inez, Jussieu. Essential chaiacter: con- 
torted ; follicles two, reflex seeds insert- 
ed into their proper membrane. There 
are four sfMMaes. 

PLUMMBT, PiOMB-RULE, or PxumB' 
LTXF, an instrument used by carpenters, 
masons, &c. in order to judge whether 
walls, &c. be upright planes, horizoutaJ, 
or the like. It is thus catted fnwi a piece 
of lead, " plumbum," fastened to the end 
of a cord, which usually constitutes this 
instrument, bometimes the string de- 
scends aloDC a wooden ruler, &c. raised 
pei'pendicunniy on another; in which 
case it becomes a level. See Lutkl. 

PLUMMING, among miners, is the 
method of using a mine-dial, in order to 
know the eiact place of the work where 
to sink down an air-shaff, or to bring an 
arlit to the work, or to know which way 
tlic load inclines when any flexure hap- 
pens in it. It is perfonned in this man- 
ner- a skilful person, with an assistant, 
and witti pen, ink, and paper, and along 
line, and a sun-dial, after his guess of the 
place above ground, descemis into the 
adit or work, and there fastens one end 
of the line to some fixed thing in it, then 
tiie incited needle is let to rest, and the 
exact point where it rests is marked witli 
a pen : he then goes on further in the 
line, still fastened, and at the next flexure 
of the adit he makes a mark on the line 
by a knot or otherwise ; and th^n letting 
down the dial again, he there likewise 
notes down that point at which the nee- 
dle stands in this second position . Tn this 
manner he proceeds irom turning to 
turning, marking down the points, and^ 
marking the line, till he comes to the in- 
ten lrcl pl;irc ; this done, he ascends, and 
begins lo work on the surface of the earth 
what he did in the adit, bringing the first 
knot in the line to such a place where the 
mark of tlie place of the needle will 
again answer its pointing, and continues 
this till he comes to the desired place 
above ground, which is certain to be 
perpendicularly over the part of the 
mine into which the air-shaft is to be 
sunk. 

PLUMULA, in botany, a little fcatlier, 
the scaly part of the corculum, or em* 
bryo plant within the seed, -which as- 
cends and becomes tlie stem or trunk. It 
extends itself into the cavity nt the lobes, 
and is terminated by a small branch re- 
sembling a feather, from which it derives 
its name. 
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PLUK6EB9 in meehanici^ • lolid bnui 
cylinder, used as a forcer in forcing^ 
pumps. 

PLURATj, in grammar, and epithet ap- 
plied to that number of nouns and verbs 
which is used when we speak of more 

than one thing'; or that which expresses 
a phirality of numbers or thin^ bee 
Gbammar. 

PLURAIXnr. In ecde^attical mat- 
ters, no person having one benefice, with 
cure of souls, of 8/. a year, in the King^s 
booLs, btiall accept another { but the for- 
mer benefice shall be void, unlets the 
person has a dispensation from the Arch- 
bishop of Canterbury, wlio has power to 
grant dispensations to chaplains of noble- 
nien and others, under proper qualifica- 
tions, to hold two livings, provided they 
arc not more than tliirty miles distant 
from each other; anr! jnovided that he 
reside in each, fur a rcaiiunable time, 
every year; and that the parson keep a 
sufficient curate in that in which he does 
not ordinarily reside. 

PLUS, in algebra, a character marked 
thus -h,used for the sign of addition. 

PLUSH, in commerce, he. a kind of 
stufl' huvi'!/- n sort of velvet knap, or 
shag, on one suie, composed regularly of 
a woof of a single woollen thread and a 
double warp, the one wool, of two thread^ 
twisted, the other g-oat's or camel's hair; 
though there ai e some plushes entirely 
of worsted, and others composed wholly 
of hair. Plush is manufactured, like vel- 
vet, on a loom with three treadles; two 
of these separate and depress tiic wool- 
len warp, and tlie third raises the hair 
warp, npon which the workman throw- 
ing tl)e shuttle passes the woof between 
the \vt ! ] ( n and hair warp; and after- 
wards laying a brass broach, or needle, 
under that of the hair, he cuts it thereon 
with a knife destined ibr that use ; con- 
ducting- the knife on the broach, which 
is made a liftle lioilow all its length, and 
thus gives tiie surface of the plush an ap- 
pearance of velvet. See Vkivbt. 

PLUMAMF/ITJ?. See IIaik gau^e. 

PNKl'M \ riC8, is that branch of na- 
tural philosophy which treats of the 
weight, pressure, and elasticity of the air, 
with the effects arising from thenf. 

Galileo, whose nanic is ]^rescntr d as of 
itself, whenever the inqvnry relates to 
tlie first researches concerning gravity, 
had verified that of the air, which was 
denied almost universally before him, 
thougli it had been discovered by some 
few philosopliers of antiquity. This cele- 
brated philosopher having injected air 



into a glaii vessel, so that it there re* 

mained compressed, found that the vessel 
weighed more than when the contained 
air was in its natural state. He inquired 
also, by another experiment, into the 
heaviness of this fluid compared with that 
of water; but he found it only in the 
ratio ot 1 to 400, which is much too small, 
as we shall soon see. The pneumatic 
machine, or «r-pump, was not then 
known. It is to Otto Guericke, a barg«^ 
master of Magdeburg, that we are in- 
debted for the invention of this elegant 
machine, which is not, tike many otben^ 
confined to one part of experimental phi- 
losophy, for almost all branches derive 
aid from it. This machine, which will 
be presently described, when reduced to 
its greatest simplicity, is composed of a 
vertical cylinder of brass, in which a pis- 
ton is moved; its upper base carries a 
cock, above which is soldered a circular 
brass plate situated horizontally. On this 
plate the receiver is placed, n>om which 
we would exliaust the air, which Is exe- 
cuted by making the piston descend and 
ascend alternately. By the use of tlua 
instrument, the gravity of the air has been 
verified, b\ first weighing a ball or blad- 
der full of air, and then weighing it, after 
the ball or bladder has been exhausted of 
the air; a sensible diminution will be 
perceived In the weight of the ball. Phi- 
losophers have attempted likewise to de- 
termine, witli precision, the specific ca- 
vity of the air. 

According to the tesults of Deloc, the 
rati ) between the weight of common air 
and distilled water, at the temperature of 
thawing ice, and under a medium pres- 
sure of 29.9 English inches of meiciify, 
is that of 1 to 760i and from the experi- 
ments of Lavoisier, it follows that a cubic 
inch of air, taken at ten degrees of Reau- 
mur, weighs 0.46005 grains, and that the 
weight of a cubic foot of the same fluid is 
one ounce, three drams, and three grains, 
but by some very accurate expeiiments 
of Mr. Cavendish, it was ascertained that 
the weight of water, is to that of air as 
800 to 1 : this was the case when the 
barometer stood at 29;^ inches, and the 
thermometer at 50<*. Sir George Shuck- 
burgh found it to be as 836 to 1, when 
the barometer was 29.37, and the thermo- 
meter at 51°. The medium of n-nny ex- 
periments by the gentlemen already 
mentioned, and by Mr. Hauksbee, Dr. 
Halley, Mr. Cotes, and other philosophers 
eqtially zealous in the improvements of 
natural science, is about H3U to 1, when 
the baroneter ia and the themiome- 
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Xer 55^ : this ratio rmist vary in propor- 
tion to the chang^es in tlic height of tlic 
barometer, and it varies also _i-th part 

_ 4 0* 

wr every degfree of the thermometer 
above or below temperature : hence the 

cubic foot of air, of water, and of quick- 
sUver, may be taken :is 1| OUnce, 1000 
oonces, and 13, 600 uuiiccij. 

The gravity of the air being once 
known, it should seem that it could not 
be difficult to infer that the sacent of 

water, in the body of a pump, nnist be 
occasioned by the pressure of ihar HuiJ. 
This, however, was not the case : baiilco 
had no notion of it. 

Some Italiui craduit makers being ask- 
ed if they would construct sucking pumps, 
whose tubes should be more than 33 feet 
in height, remarked, with surprise, tliat 
the water refused to rise aoove that 
fiddt. They requested of Galileo the ex- 
n!iration of this sinptilar fact; and it is 
affirmed that the pliilosophcr, bcinc^taken 
Qoawares, replied, tiiat nature did not 
entertain the horror of a vacimin beyond 
33 feet. Torricelli, a disciple of Galileo, 
having meditated upon this phenomenon, 
conjectured that water is elevated in 
pumps by the pressure of the exterior 
air; and that this pressure has only 
the degjree of force necessary to coun- 
terbalance the weight of a column of 
water of 33 feet. He verified this con- 
jecture by an experiment, for which na- 
tural pliilosopliy owes him a double obli- 
gation, since It serves to render evident 
an important discovery, while it has pro- 
cured us the barometer. Torricelli saw 
the mercury stand 29 or 30 inches in a 
glass tube, sealed at its upper part, and 
Situated verUcaUv ; and tne height thus 
under eonrideration beinjr to that of S3 
feet in the inverse ratio of the densities of 
water and of mercury, he concluded that 
the phenomenon belonged to statics, and 
that it was really, as he had conjectured, 
the pressure of the air which caused wa- 
ter or mercury to rise until equilibri- 
um was produced: this occurred in 1643. 
The year following, the news of Torri- 
eelli's experiment was desseminated in 
France by a letter written from Italy to 
Father Mersenne. The experiment was 
pertbnned again in 1646, by Mersenne 
and Pascal J and the latter devised, in 
1647, a method of rendering it still more 
decisive, by making it at different alti- 
tudes, lie invited, in consequence, his 
Inend Perrier to repeat the experiment 
ifon the mountain Puy-de-dome» and to 
mm whether the columti of meicory 



would descend in the tube in propoilieil 
as it became more elevated. We may 
see from the letter of Pascal to Perrier, 
where he seems to avoid tiie name of 
Torricelli, that he had not yet entirely 
renounced the chimera of the horror at • 
vacuum which was attributed to nature, 
and that by admitting that tlus horror was 
iK>t invincible, he was not bold enough to 
assert thut it never obtained. The j^nc- 
cess of the experiment completely re- 
moved the delusion. Vet this experi- 
ment was only a confirmation of that b^ 
Torricelli, and therefore yielded an addi- 
tional ray to the stream of light which 
issued from it. The pressure of the at- 
mosphere, upon a given surfiioe, beinp 
nearly the same as would be exerted up- 
on that surface by a column of water of 
33 feet high, from this datum has been 
computed the effect of the pressure un- 
der consideration, with respect to a roan 
of medium magnitude, and it has been 
found that it is cquivaient to a weight of 
about 33,600 pounds. Considerable as 
this weif^t is, its pressure is exerted un< 
known to us, because it is continually 
balanced by the reaction of the elastic 
tiuids comprised in the interior cavities of 
our bodiesj and though the air is subject 
to continual variations, which augment 
or diminish its density, in consequence 
of changes of temperature, and of the ac- 
tion of different natural causes, yet, as 
these variations are generally confined 
within narrow limits, and succeed each 
other with comparative tardiness, they 
do not affect us commonly, except in a 
manner scarcely perceptible. But iiP 
there happen a sudden cliange, as when 
a man is raised to crrcat heights, the 
rupture of the equihbrium which ensues 
has a very marked influence upon the 
animal economy. He then experiences 
an extreme fatigue, and absohite inabili- 
ty to continue his progress ; a drowsiness, 
under which he sinks m spite of himself; 
the respiration becomes thick and 
cult ; the pulsations take an accelerated 
motion. To explain these cirects, it 
must be considered tliat the stale of 
well-being, in all thatdepei&ds upon re* 
spiration, requires thut a determinate 
quantity of air should pass through the 
lungs in a given time, if, therefore, 
the air that we^ respire becomes mudi 
more rare, the inspirations must of ne- 
cessity be proportmtially more frequent; 
which will render the respiration more 
difficult, and will occasion the various 
symptoms to which we have referred. 
Withregaid tojthe inconyeniences that 
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would result from an air too condensed. 
Bum IS not exposed to tiiem by the ac- 
tkm ot iiatofM anttes; and it tippean 
that, in general, they are less than tliose 
which arc canted by the rarefiicfcioa of 
the air. 

We need only cite befCt aa a of 
the flnall niagnitudc of thcie iaoonTeiii- 

ence:?, that which happens to divers, 
Mrhca they have been shut up within a 
bell which descended vertically in the 
water, and in which the air, pressed hf 
*hr wriij;-!)! of the surroumllng columns, 
• ontr:jct:5 itself more and mrirc, in pro- 
portion as the vessel is found ut a greater 
depth. The aoddeata which have oc- 
curred to those who have continued for 
a certain time under the bt-ll have 
aiisen, in |reat part, from the akeration 
produced in the air by reapiration, and 
that which was most dangerous in this 
fluid was the defect of renewiaf it* See 

DiTIKG (kU, bAUOMKT£JI, &C 

The efawticity of the air it veriied by 
several well-known experiments. One 
uf the most nrdinarv is iJiat in which we 
employ the machine called th? artificial 
fountain. It consists of a metallic vessel of 
e rounded form, itt tumimt being^ereed 
with an orifice, tlirough which the vessel 
may be filled with water to about two- 
thirds of its capacity. In this aperture a 
tube it then fixed* which deaceada into 
the Tessel until it ia within a litde 
of the bottom, while its upper part, 
which projects iroia the orifice, is fur- 
nished witn ^ cock. To this tame part 
a forcing pump ia adapted* and the cock 
being* opened, a great quantity of air is 
injected into the ve^el : this air, be- 
ing lighter than water, riscii above it, 
and iu elaiticity augmenta with ita den- 
sity, in proportion as new strokes are 
given to the piston. Then, aftt-r closing 
the cock, tile pump is removed, and a 
kind of little hollow cone ia aubatituted 
ibr it, open at its ttinunit, which it turn- 
ed upwards; as soon as the cock is 
again opened, the condensed air exerts 
its force upon the suriace of the wa- 
ter, and drives it through the canal that 
is immersed into that liquid, whence it 
is seen to shoot out under the form of 
a jet of more than twenty or thirty 
feet in height. An analogous effect 
may be obtained, solely by diminishing 
the natural elasticity of the air, by plac- 
ing under the receiver of an idr pump 
a littie TeBtel,^ in which aU it nmi wr to 
what die artificial fountain presents at 
the moment wlien t!ic cock is opened 
to give a free paii6a|^« to tha Wi4ter» 



except tliat the air situated aboVC thit 
hquid IS in its ui'diuary state. 

While the exhaoetion ia mng o% tke 
air included in the vessel, and whose 
pressure upon the water is no longer 
balanced by that of the exterior air» 
^latet itself, and givet Inrth to n jet 
which rises under the receiver* (see 
fig. 5.) Rut the most Interesting' experi- 
ment relative to this object is that of 
Boyle, and of Mariotte, to show that the 
air contracts itself nearly in the ratio of the 
weights with which it Is pressed. These 
kinds of experiments mcnt the prefer- 
ence, since they are not confined to 
merely proving uie exiitenee of a phe- 
nomenon, but make known also bow it 
exists, by determining the law to which 
it is subject. 1 ake a glass tube a b (Plate 
Fneumatics, fig. 1.) bent into two 
branches, the shortest of which ia about 
twelve inclics Iiii^h ; it must be equally 
thick throughout, and hermetically seal- 
ed at itt extremi^ k The ether bttrnd^ 
which is open at e^ ahould be afc leatt 
five feet, })ut if it were cig-lit feet in 
heisfht, s;) rnucli the better. The whole 
IS hxed upuii a plate which carries di- 
vialona adapted to the two tubea. Vln^ 
let there be poured into the bent part a 
little mercury, to obtain a line of level, 
a: z, that we may esiioMte tltc number of 
degfreet compriaed between that Kneand 
the superior extremity of the shortest 
bnmch. In this State of things the air 
wtuch occupies that branch maintains 
an equilibrium, by ita daaticity, with 
the pressure of the column of atmos- 
pheric air gravitating in the other branch, 
and whose pressure is transmitted by 
means of the mcixuiy comprised in the 
inferior curvature. This pressure, at 
we have seen in the article Baboitbtxb, 
is equal to that of a mercurial column 
of about twenty-nine or thirty inches in 
height. Afterwards, let mereuiy be 
poured into the longeat bnmch, and at 
the same time the air in the other 
branch will be condensed; by the ex- 
cett of the resulting pressure, the mer- 
cury will rise in the shorter branch un- 
til an* equilibrium is again produced. 
Then measure, on one part, the length 
of that column of compresseci air, and 
on the other the exceatofthe column of 
mercury contained in the longest branch, 
above that which oecupies the shortest. 
We will suppose, tor more simplicity, 
that this excesa ii equal to thirty inches ; 
in that case, we shall find that the 
column of comprenscd air is reduce *1 to 

th9 half of the iieigUi which it occupi- 
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ed previously to the introduction of the ceiver is graclually exhausted, and xs'ili 
fresh mercury. But that column is charged then be iixed fast upon the pump-plate, 
vith a weight double of fhe firmer, finee By opening the cociv I» the air nnhet 
a pressure of thirty inchet of mercury b a^^ain into toe McWcr. 
idr^ed to an equal pressure r xerted by To the air pump is attached the g^ugc, 
the atmospheric air, and whicli is not con- 2, or iuMtrument for measuring the de- 
lidared as being ^mii^ditd} Ibr we may gree of mtlketioii, or exhaustion, pro- 
neglect the small diiFerenee whioh results duced in the receiver, and wh^eh is a no- 
from thi^, that th" thirty iVi cliffs u hich ccssar}- appen lag r to the air-puTnp. If a 
terminate the atm lisp ticnc cohinin at bot- barometer be included iK-iu-ath the re- 
tom are actually occupied by the mercu- ceiver, the mercury will stand at the 
17. In general^ if we take the ratio be- same height as in the open airs bntwl»en 
twccn the first pressure from the column the receiver begins to be exhausted, the 
of the atmospliere, nnd nnv other pres- iTK-rcury will descend, and rest at a height, 
sure whatever exerted by tJiat same co- which is, in proportion to its former 
Imnn, and by the mercuiy superadded, bdgbt, as the spring «f the air remaining 
the corresponding spaces, occupied by in tne receiver is to its spring before ex- 
ilic compressed air, will be respectively haustion. Thun, if the height oftiic jner- 
in the inverse ratio of the pressures ; cury, ^ter exhaustion, is the thousandth 
vfaenee ttUobvloiu^thattheatroontracts part of what it waa before, we say that 
iildf^ as we have stated, in proportion to the air in the receiver is rarefied a tliott* 
the weights compre^ing it. If we afler- sand times. On account of the inconve- 
wards take out the mercury at several nience of including a barometer in a re- 
distinct times, the idr will expand by rea- ceiver, a tube, of six or eight inches in 
son of its elasticity, and the spaces which length, is filled with mercury, and invert- 
it will successively occupy in a contra- cd in the same manner as the barometer. 
ty order will still conform to the inverse This being included, answers the same 
latio of the pressures. . purpose, with no ot^ier difierencc, than 

Having given this brief account of the that the mercury does not begin to de- 
general properties of air, we shall refer scend till after about three-fourtlis of the 
to a few 'experiments, and the instru- air is exhausted ; it is called the short ba- 
ments which are commonly used in per- rometer gauge. This is generally piac- 
ftnning these experiments; beginning ed detaclie{ but eommunicating with 
^th the air-pump, which has been alrea- the receiver by a tube concealed in the 
dy described in a g-rnera! wny. Fig. 2. fi^ame, as is represented in the figure; 
is an air-pump, much in use. A A are two another and better gauge was invented 
Vrsss barrels, each containing a piston, by Mr. Smeaton, and called, from its femv 
with a valve opening upwards. They the pear-gauge. It consists of a glass ves- 
arc worked hy means of the winch, B, 8el, in the form of a pear (fig. 3.) and sv.f. 
which has a pmion that fits into the teeth ficient to hold about half a pound ot mer- 
of the racks, C C, which ure made upon cury : it is op6n at one end, and at the 
<he ends of the pistons, and by tfiis means other end ia a tube, hermetically closed 
moves them up and down alternately. On at top. The tube is graduated, so as to 
lift square wooden frame, D E, there is represent proportionate parts of th^ 
dbced a brass plate, G, ground perfectly whole capacity. This gauge, duiing the 
tat, and niso a brass tube, let into the exhaustion of the receiver, u suspended 
wood communicating with the two cylin- in it by a slip wire, over a cistern of mer- 
gers and the cock, I, and opening into cury, placed also in the receiver. When 
the centre of the brass plate at a. The the pump m worked as much as is thought 
glass vessel, K, to be ehiptied or exhaust* necessary, the gauge u let down into the 
edof air, basits rim ground quite flat, and mercury, and the air re-admitted. The 
rubbed with a little pomatum, or liog's mercury will immedin^< ly rise in the 
lard, to make it fit more closely upon the gauge ; but if any air remained in the re- 
hraiis plate of the pump. Sometimes thin ceiver, a certain portion of it would be in 
dips ofmoistenedleadter are used ibr this the gauge ; and as it would occupy the 
purpose. These vessels are called receiv- top or the tube above the mercury, it 
crs. Having shut the cock, I, the pi.stons would shew by its size tlie degree of ex- 
aic worked by the winch, and the air be- haustion ; for the bubble of air woukl be 
ing suffered to escape when the piston is to the whole contents of the gaugo, as 
med dow% bocause the valve opens up- the quantity of ait in the exhausted re- 
wanls, but prevented from retnrning in- ceiver would to an equal volume of the 
to the vessel, for the same res^n thp re- common atmosphoric air. If the receiver 
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caontaiued any elastie vapour generated 

during the rarefaction, it would be con- 
densed ii^on the re-admission of the at- 
mospheno air, as it cannot aubiitt in the 
tiaiial preaaare. The pear-^uge, there- 
fore, shows the true quantity of atmos- 
pheric air left in the recrncr. Hence it 
will sometioieti indicate thai all the per- 
manent air is exhausted from the re- 
ceiver, except about part, 
when tlu? nth("r cfnii!];"e8 do not shew ade- 

free of exiiauslion of more thnn two 
undred times, and sometimes much 
less. 

When the receiver is placed uport the 
plate of the air-punjp without exhausting 
it, it may be removed again with the ut- 
moat ftcUity, becatiae there u a maaa of 
air under it, that resists, by its elasticity, 
the pressure on the outside ; but exhaust 
the receiver, thus reinoving the counter 
pt t i m m, and it will be held down to the 
plate by the weight of Um^ air upon it. 
"What the pressure of the air amounts to, 
ia exactly detemined iu the tuiluwing 
manner: when ^e aurface of a fluid ia 
eai[pcKied to the air, it is preaaed bv the 
weight of the n^mosplu rc (equally on 
every part, aiul conscciucntly remains at 
rest. But if the pressure be removed 
fr« TH 111) particular part, the fluid must 
yield in that piut» am! be forced out of ita 
aituation. • 

Into the receiver A, (fig. 4.) put a 



amall vessel wjtli quicksilver. 



follow it. This is oWing to the same catutf 

as the last : when the piston is pulled up, 
the air is drawn out of the syringe with 
it, and the pi cb&ure of the atmosphere it 
removed from the part of the water im- 
mediately under it ; consequently, the 
water is obliged to yield in ih:\t part to 
the pressure on the surface, it is upon 
thia principle that all those pumps called 
sucking pumps act : the piston fittin|f 
tig-htly the insifk- of the barrel, by being 
raised up, removes the pressure of the 
atraoaphere from that part, and conae- 
quently the water is drawn up by the 
pressure upon t li e surfiuset See HiaaAt* 
ues, and ri -^i*. 

The eifecta arising from the weight sod 
pressure of the atmosphere have been d)* 
surdly attrlbiit.-d to suction ; a word 
which ought to be exploded, as it conveys 
a false notion of the c«uise of these and 
similar phenomena. To prove that an ex- 
hausted receiver is held down by the 
pressure of the atmosphere, take one, 
open at top, and ground quite flat, as A, 
(fig. 6.) and covered with a bttw plate* 
B, whlcli has a brass rod passing through 
it, working in a collar of leather, so as to 
be air tight ; to this rod suspend a small 
receiver wiUiin the large one^afitdeway 
from the bottom ; place the receiver, K, 
upon the ptimp-plate, and exliaustit; it 
will now be hxcd last down ; but the sniall 
receiver may be pidled up or down with 



^ , _ _^^perfect ease/ as it is itself exhausted, sad 

other fluid, and through the collar of lieiu**6'll t*>t- air which surrounded it removed, 
thers at B, suspend a glass tube, herme- consequently it cannot be exposed to any 



tically sealed, over the amall vessel. 
Having exhauated the receiver, let down 
the tube into the quicksilver, whidh will 

not rise into the tube as long' as tlie re- 
ceiver continues empty. But re-udmit 
the air, and the qtticlcaihrer will immedi- 
ately ascend. The reason of this is, that 
tipon exhausting the receiver, the tube is 
likewise emptied of air; and tliercfore, 
when it is immersed in thtt quicksilver, 
and the air re-admitted into the receiver, 
all the surfnce of the quicksilver is press- 
ed upon by the air, except that portion 
which lieii above tiie oriiice of the tube : 
consequently, it must rise in the tube, 
and continue so to do, until the weight 
of the elevated qtiicksilver press as forci- 
bly on that portion which lies beneath 
the tube, as the weight of the air doea on 
every other equal portion without the 
tube. 

Take a common syringe of any kind, 
and having pushed the piston to the fur- 
thest end, immerse it into \t ateri then 
diftw iq» the pi«tOD» and the water will 



pressure ; let, then, the small one down 
upon the plate, but not over the hole by 
which the air is extracted, and re-adrait 
the air into the large receiver, which may 
then be removed i it will be found, that 
the small one being itself ediausted, is 
held down fast by the air, which is " 
admitted round the outside. If the large 
receiver be again put over it and exhaust- 
ed, the small one will be at hberty, and 
so on, as often as Uie experiment is re- 
peated. This effect cannot be accountcc^ 
for upon any other principle than the 
pressure of the uir ; as the common idea 
of suction can have nothing to do in the 
case of the small receiver, which is fixed 
dovv ji merely by letting in the air round 
it. ^Ve ought,' therefore, to atuibutc all 
those effects which are vulgarly ascribed 
to auction, such as the raising of water by 
pumps, &c. to the weight and pressure of 
the atmosphere. 

A square column of quicksilver, 29^ 
inches h igh, and an inch tliicfc, weighs jiut 
15 pounds, consequeatty the air pretfcit^ 
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yidia weight e^ual to 15 pounds, up- 
m tvery square inch of the Earth's sur- 
ftce; and 144 times as much, or 3,160 

pounds, upnn every square foot. The 
£arih'8 surtiace contains in rounfl mmi- 
bers, 200,000,000 square miles; a]id -ah 
•very square mile contains S7,fl76,400 
•qrir.re feet, there must be 5,575,08'J,«JU0, 
0UO,OUO sqmu-c feet on the Elarth's snr- 
face ; whicli number, multiplied by 2,160 
poniidB (the pressure on each 'square 
foot), gives 1^043,468,800,000^000,000 
pounds for t]\p pressure^ or whole Weight 
of the atmosphere. 

Vthe top of a small receiver be cover- 
ed by a piece of flat, thin glass, upon 
exhausting- it, tlie glass will be broke to 
pieces by the incumbent weig-ht; and 
Uu5 would happen to the large receiver 
itself but for th^ arched top, that resisto 
the welg-ht much more than a flat surface. 

This experiment may be varied, by ty- 
ing a piece of wet bladder over the open 
nouth of the receiver, and leaving it to 
dry ^11 it becomes as tight as a drum. 
Upon exhausting- the receiver, you will 
perceive the bladder rendered concave, 
and it will yield more and more, until it 
break with a loud report, which Is oc- 
casioned by the air striking forcibly 
against the inside of the receiver, upon 
being re-admiticd. Air, as we have seen 
is one of the most elastic bodies in nature t 
that is, it is easily compressed into less 
compass, and when the pressure Is re- 
moved it immediately regains its former 
bulk. 

As all the parts of the atmosphere 

CT-avttate, or press upon each other, it is 
easy to conceive, that the air next tlie sur- 
&ce of the earth is more compressed and 
denser than what is at some height d>ove 
it; in the same manner as if wool were 
thrown into a deep pit until It reached 
the top. The wool at the butluni, hav ing 
an the weight of what was above it, would 
be squeezed into a less compass; the 
layer, or stratum above it, would not be 
pressed quite so much; the one above 
that ttin less; and so on, till the upper 
one, having no weight over it, would be 
in its natural state. This is the case with 
the air, or atmosphere, that surrounds 
eur earth, and aoeompames it in its mo- 
tion round the sun. On the tops of lofty 
buildings, but still more on thn^r of moun- 
tains, the air is found to be cons.ci rafdy 
less dense than at the level of ttic ^cjl. 
The height of the atmosphere has never 
yet been exactly ascertained ; indeed, on 
acrount of its great elasticity, it may ex- 
tend to an immense distance, l^comi])g» 



however, rarer, in proportion to its dii^ 
tance from the earth. It is obsei ved, 
that at a greater height tlun fof^nfiv^ 
miles it does not refract the rays orbght 
from thv sun ; and this is usually consider- 
ed as tile limit of the atmosphere. In a 
rarer state, however, it may extend nmoli 
furtlier. And this is by lonie thought to 
be the case, from the appearance of cer- 
tain meteors which have been reckoned 
to be seventy or eiglity miles distant, 
and whose light is nought to depend 
upon their coming" throtii^h our atmo- 
flphere. Dr. Cotes haii demonstrated, that 
If altitudea in the air be taken in aritli- 
metical proportion, the rarity of the air 
will br in g-eometrlcal proportion. And 
lience it is easy to pro^ c bv calcufation, 
tlmt a cubic inch ui sucii air as we breathe 
wenld be so much rarefied at the alti- 
tude of 500 miles, that it would fill a 
sphere equal in diaiQeter to the orbit of 
Saturn. 

The elastic power of the air is always 

equivalent to the force which compressea 

it; for if it were less, it would yield to 
the pressure, and be more compressed ; 
were it greater, it would not be so much 
reduced; for action and re -action are al- 
ways equal, so that the clastic force o{ 
any small portion of the air we breathe 
is equal to the weight of the incumbent 
part of the atmosphere, that weight 
ing the force which confines it to the di« 
mensions it possesses. 

I o prove this by an experiment, pour 
some quicknlver into the small bottle. A, 
(fig. 7.) and screw the brass collar, C, of 
the tube, B C, into the brass neck of the 
bottle, and the lower end of the tube will 
be immersed into the quicksilver, so that 
the air above the quicksilver in the bottle 
will be confined there. This tube is open 
at top, and is covered by the receiver, 
G, and large tube, £ F; which tube is 
fixed by brass collars to the receiver, and 
is closed at top. This preparation being 
maclo, exiiaust the tv.r out ot''!ie receiver, 
U, and Its tuoe, by puiuug it upon Uic 

EUte of the air pump, and the air will, 
y the same means, be exhau.sted out of 
thy inner tube, H C, through its open top 
at C. As the receiver and tubes are ex- 
hausting, the air that is confined in the 
glass bottle. A, will press so by its spring, 
as to r:<ise the quicksdver in the inner 
tube to the same height as it stands in 
the barometer. 

There is a little machine, consisting of 
two vunes of equal weig-!)ts, independ- 
ent of each other, and turn equally free 
on their axlea in Uic frame. £acU vane 



Digitized by Google 



liAs four thin arma or nils fixed into the 
mxis : thate of the one have their planes at 

rig'lit angles to its n\*s, an 1 tVn;- of the 
other hn\ c their planes parallel to it. 
7 hereiure, as ihe former turns round in 
eommon air, it w bat little reMtted there- 
by, becuuse its sails cut the air with their 
thin Cilprs; l>«it the latter is much resist- 
ed, because the broad side of its sails 
move agufwt the air wiien it turns round. 
In each axle is u fine pin near the middle 
of tlu frame, which goes quite through 
the axle, and stands out a little on each 
side of it: under these pins a slider may 
be made to bear, end to fainder the vnnee 
from ^oln,<, when a strong sprii -c is ??rt 
or bent agaiust the opposite ends oi the 
pin2». 

Having* set thir machine upon the 

puiTip-plate, dra\i^ up a slider, and set 
the sprhig- at ' r-nd on the opposite ends 
ofttiepins: then push down the slider, 
and the spring, acting equally strong 
upon each mill, will set them both a-go- 
ing' witJi ^qual forces and velocities; but 
the first will run much longer than the 
last, because the air makes much less re- 
sistaiicc against the edges of its saUs 
than apainsl tlie sides of the ot!ior. 

Draw up tlu- slider ag^in, nnd ^ict tlie 
spring upon tlte pins as before; then 
cover the roaehine with the receiver upon 
the pump-plate; and having exhausted 
the receiver of air, push down the wire 
(through the collar of leathers in the 
neck) upon the slider; whieh wUl dis- 
engage it from the pins, and allow the 
vanes to turn round by the impulse of the 
spring: and as there is no air in the re- 
ceiver to make any sennble resistance 
against them, they will both move a con- 
siderable time long-er than they did in 
the open air; and the moment that one 
stops, tiie other will do so too. This 
diows that air resists bodies in motion, 
and that equal bodies meet with different 
degrees of resistance, according as they 
present greater or less surfaces to the 
air. 

Take a tall receiver, covered at top by 

a brass plate, through which works a 
rod in a collar of leathers, and to the 
bottom of whteh there is a particular 

contrivance fur supporting a guinea and 

a feather, and for letting ihcm drop at 
the same instant. If tlu v :ire h t f:dl 
vihile the receiver m fuii oi air, tlie y:ui- 
nea will fall much quicker tiian the Ra- 
ther; but if the receiver be first exhaust- 
ed, it will bf* found tliat they both ar- 
rive at the boltoui m the same instant, 

which proves thatall bodies would W to 



LATlCa. 

the ground with the same fekcity, if it 
were not far the resistance of the air, 

which impedes most the motion of those 
bodies that have the least momentum. In 
this experiment the observers ought not 
to look at the top, bat at the bottom of 
\}\>- receiver, otlierwise on accotmt of 
the quickne<;s of their motion, they will 
not be able to see whether tbe guinea and 
feather faD at the same instant. 

Take a receiver, having a brass ci^ 
fitted to the top with a hole in it ; tit one 
end of a dry hazel branch, about an inch 
long, tight into the hole, and the other 
end tight into a hole quite through the 
bottom of a smill wooden cup; then pour 
some quicksilver into the cup, and ex- 
haust the receiver of air, and the pres- 
sure of the outward air on the surfiice of 
the qtiicki^ilver will force it through the 
pores of tlie hazel, from whence it will 
descend in a beautitul shower, into aglasa 
cup placed under the receiver to catch it. 

Join the two brass hemispherical cups, 
A and R, toj^ether, (fig^. 8) with a wet 
leather between them, having a hole in 
tbe middle of it; then having screwed 
ofi* the hsndle at C, screw both the he- 
misphi rrs j)ut t; thcr into the punip- 
phff, and turn tlw- rfi'-k E, so tlvit the 
pipe uiuy be open ail the way InLu the 
cavity of the hemispheres; then exhaust 
the air out of them, and turn the cock; 
unscrew the hemispheres from the pump, 
and having })tit on the handle C, let two 
stroni^men try to pull tbe hetnispherea 
asunder by the ring^, which they find will 
be hard to do; for if the diameter of the 
hemispheres be tour inches, they will be 
pressed together by the external air with 
a force equal to 190 pounds ; and to 
show that it is the pressure of the air 
that keeps them tog-ether, hanj^ them by 
either of the rings upon the hook of a 
wire in the receiver or the air pump, and, 
upon exhausting the air out of the 
ceiver, they wiU tall asunder of them- 
selves. 

Set a square plual upon the pump-plate, 
and having covered it with a wire cage, 
put a close receiver over it, and exhaust 
the air out of tiie receiver; in doing 
which, the air will also make its way out 
of the phial, through a small valve m its 
neck. When the air is exhausted, turn 
the cock below the plate tf) re-admit the 
air into the receiver; and as it cannot 
get into the phial awui^ because ot the 
valve, the pliial will be bfokcn into some 
thousands of pieces by the pressure of the 
air upon it. Had the phial been of a 
round form, it would have sustained this 
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prefpure, like tn arch, without 1iieakiii|f; 

Mt as its sides arc flat, it cannot, 

Let a lar^e piece of cork be suspended 
hj a thread at one end of a balance, and 
•oanterpoised by a leaden weigfht, nia- 
pended in tlie same manner, at the other. 
Let this bulance be hung to the inside of 
the top of a large receiver; which being 
aet on the pump, and the air eiliaiMteilC 
the cork will ptepondoate, and show 
itself to be heavier than the lead; but 
ii|>on letting in tlie air again, the equih- 
bnum will oe reatored. The reaaon of 
this is, that aince the «r is a fluid, and 
all bodies lose as much of their absolute 
weight in it as is ccju;il to the v/eight of 
their buJJc ut iht: tiuid, tlie cork, being the 
larger body^losea more of ita real weight 
than the lead does ; and therefore must in 
fact be heavier, to balance it under the 
disadvantage of losing some of its weight, 
wUch diaedmtage beingtalren off by re* 
noTin^ the air, the bodiea then gravitate 
according to their real quantities of mat- 
ter, and the cork, which balanced the 
lead in air, shews itself to be heavier 
when in vacuo. 

Setalig-hted candle upon the pump, 
and cover it with a tall receiver. It" the 
receiver liold^ a gailun, the candle will 
bum a minute ; and then, haying ^rada- 
ally decayed from the first instant, it will 
g-o out ; which shows, that a constant 
supply of fresh air is as necessary to feed 
Snne, as animal life. 

The moment when the candle goes out, 
t!ie smoke will be seen to ascend to the 
top of the receiver, and there it will form 
a sort of cloud ; but upon exhausting the 
air, the smoke will fall down to the bot- 
tom of tlic receiver, and leave it as clear 
At the top as it was before it was set upon 
the pump. This shows, that smoke dues 
B9t aaecmd on aooonnt of ita being posi- 
tively liffht, but because it is Ughter than 
air; and its falling to the bottom, when 
the air is taken away, shows that it is not 
dcatitute of weight. 80 most sorts of 
wood ascend or swim in water; and yet 
there are none who doubt of Uie wood's 
having gravity or weight. 

Set a receiver, which is open at top, on 
the air-pump, and cover it with a brass 
plate and wet leather ; and having ex- 
hausted it of air, let the air in aei;ain at 
top through an iron pipe, making it pass 
tmough achareoal flame at the end of the 
pipe ; and when the recdver is full of that 
lir, lift up the cover, and let down a 
nKmse or bird into the receiver, and the 
bvrnt air will immediately kill it. If a 
candle be let down into that ahr, it will go 



out directly ; but by letting it down gen- 
tly, it u ill drive out the impure ur^ and 

good air will get in. 

Set a bell un the pump-plate, having a 
eontrivance so as to ring it at pleasure^ 
and cover it with a receiver ; then make 
the clapper strike against the bell, and 
the sound will be very well heard } but, 
exhaust the receiver of air, and then, if 
the clapper be made to strike ever so 
hs^ agunst the belT, it will make no 
sound ; which shows that air is absolutely 
necessary for the propagation of sound. 

It has been shown, that air can be ra- 
refied or made to expand ; we now pro- 
ceed to show, that it can also be condens- 
ed, or pressed into less space than what 
it genowlly occupies. The instrument 
used for this purpose is called a conden- 
ser : fig. 9. represents a machine of this 
kind ; it consists of a brass barrel, con- 
taining a piston, which haa a vaWe open- 
ing downwards ; so that as the piston is 
raised, the air passes through the valve ; 
but as the piston is pushed down the air 
cannot return, and is, therefore^ forced 
through a valve at the bottom of the bar- 
rel, that allows it to pnssthroi gh iTito the 
receiver, B, bwt ])rc vents it irom return- 
ing. Thus, at every stroke of the piston, 
more air is tlirown into the receiver^ 
which is of very thick and strong glass. 
The receiver is held down upon the plate, 
€, by the cross piece, D, and the screws, 
£F. The air is let out of the receiver by 
the ebelc, 6, which communicates with it. 

The sound of a bell is much louder in 
condensed than in common air. A phial 
that would bear the pressuM of the comii 
mon atmosphere, when the air is exhaust- 
cdfroiTi tlic inside, will be broken by con- 
densing the uir round it. These experi- 
ments may be made under the receiver B. 

A very Iteautifol foontdn maybe made 
by condensed air. Procure a strong cop- 
per vessel, (fig. 10.) having a tube that 
screws into the neck of it, so as to be air- 
tight, and long enough to reacb near to 
the bottom. Having poured a quantity 
of water into the vessel, but not enough, 
to fill it, and screwed in the tube, adapt 
to it a condensing syringe, and condense 
the air.in the vessel ; shut the stop-cock^ 
and unscrew the syringe ; then, on open- 
ing the stop-cock, the air, acting upon the 
water in the vessel, will force it out into 
a jet of very gicat height. A number of 
different kinds of jets may be screwed on 
the tube, such as sta>'s, vheels, &e. form* 
ing a veij pleasing appearance. 

The air«gttn is a pneumatical instra* 
meat, of an iofenioas caB^tanme^, whick 
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trin drive a bullet with great violence, by 

means of condensed air, forced into an 
iron ball by a condenser. Pig. 11. repre- 
sents the condenser for forcing the air 
into the ball. At the end of this instru- 
ment is a male screw, on wliich the hol- 
low hall, b, is screwcti, in order lo bt fill- 
ed with condensed air. In the inside of 
tills ball is a valve, to hinder the air, after 
it is injected, from making' its cscai)e, un- 
til it be forced open by a pin, against 
which the hammer of the lock strikes ; 
vhieh then lets out as much air aa wiH 
drive a ball with considerable force to a 
great distance. 

When you condense the air in the ball, 
place your feet on the iron cross, h h^Xo 
\\h\c\\ the piston-rod, i/, is fixed; then 
lift uH" tlic iKirrel c a, hy the handles, ? i, 
until the end of the piston is brought be- 
tween e and c ; the barrel, a r, will then 
be filled with air through the hole, e. 
Then thrust down tlic barrel, a c, by the 
handles, i », until the piston, e, join v. ilh 
the neck of the iron ball at a ; the air be- 
ing thus condensed between eand <i, will 
force open the valve in thebaic and when 
the handles arc lifted up ag-ain, the valve 
will close and keep in the air ; in this man- 
ner the ball will presently be filled ; after 
which, unscrew the ball the condenser, 
nnd screw it tipon another male screw, 
whicii is connected with the barrel, and 
goes through the stock of the gun, as re- 
presented, (fig. 12.) The whole will he 
better \indcrstood by fig-. 13, which is a 
section of the gun. The inside, k, is that 
from which the bullets are shot, and 
C D S R, is a larger barrel. In the stock 
of the gun, M, which forces the air 
through the valve E P, into the cavity be- 
tween the two barrels, there is a valve 
at S L, which being opened by the trig- 
ger O, permits the air to rush suddenly 
behind the bullet, so as to drive it out 
with great force. If the valve is sudden- 
ly opened and closed, one charge of con- 
densed air may make several discharges 
of bullets 

PNKUMORA, in nattiral liistory, a ge- 
nus of insects of the order Hemiptera. — 
Body ovate, infiated, diaphanous :head in- 
fiected, armcrl w ithjawsj thorax convex, 
carinate beneath ; wing-cases deflecled, 
membranaceous, legs formed for run- 
ning. There are only three species, viz. 
1. P. immaculata: green spotted with 
^vhitc ; wing-eases imn,aculate. 2. P. ma- 
culata: wing-cases green, with square 
white spots. And, 3. P. guttata : wing- 
cases green, with two wMte Spots : abdo- 
men with three white spoti on eaeh side. 



They are aD foand at the Cape of Good 

Hope. The insects of this g-enas appear 
to consist of a mere hollow uiHamed mem- 
brane : by rubbing together their serrate^ 
or toothed legs, they make a shrill kind 
of noise morning and evening-, and follow 
a light; and they are so nearly allied to 
the cricket tribe, that they have been enu- 
merated by some natuimlista under the 
genus Grylhis. 

T'OA, in botany, meadow jTa««, a genus 
oi the Triandria Digynia class and order. 
Natund order of Gramina, or grasses^ — 
Esaential character: calyx two-valvedy 
ma!i v-flowcred : spikelet ovate ; valves 
scanose at the edge, and sharpish. There 
are seventy-one species. 

P< )CKBT, in the woollen trade, a word 
nsed to denote a large sort of bag, in 
which wool is packed up to be sent trom 
one part of the kingdom to another. 
The pocket contains usuaUy twenty^^ 
hundred weight of wool. 

PODOPHVIJJ M, in botany, a genus 
of tlie Polyandna Monogynia class and 
«rder. Natural ofder of Rhceadev. Ra- 
nunculaceae, Jussleu. Essential charac- 
ter: calyx three-leaved; corolla nine- 
petalled; berry one-celled, crowned witii 
the stigma. There are two species, viz, 
P. peltatum, duck's foot, or Mriy-apple; 
and P. diphyllum. 

PODUliA, in natural history, sjinng tail, 
a gfenus of insects of the order Aptera. 
Ge ne ric character : lip bifid ; four feelers^ 
bubclavate ; two eyes, composed of eight 
facets ; antennae filiform ; body scsJy ; 
tail forked, but under the body, and 
acting as a spring, hence ita name ; rix 
legs, formed for running. There are thus 
ty-one species. They feed on leaves of 
various plants : the larva and pupa are 
six-footed, nimble, and resemble the per- 
fect insect. P. aqnatica is black, and, as 
its name imports, aquatic; they assemble 
in troops early in the morning, on ihe 
banks of pools and fish-ponds. P. ambu- 
lans is white, with a bind extended tul^ 
and is found principally among moss. 

POETICAL rising and setthig of the 
stars, riie three kinds of rising and set- 
ing, viz. the cosmical, acronical, and he- 
liacal, were made by the ancient poets, 
referring the rising, &c. of the stars to 
tijat of the sun. 

POETRY. Dr. Blackwall, in his *< Es- 
say on the Life and Writings of Homer," 
says, on the subject of poetry, that " it is 
of a nature so delicate, as not to ^ Unit of 
a direct definition ; for if ever the jt: ne 
sols gum was rightly applied, it is to the 
powers of poetty, and the fiiculty thait 
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produces it. fo go about to describe it unfrequenti/^ significant of the tiature of 

would be Hke attempting to define inapt- tlie ideas whicb they represent, the name 

ration, or that glow of iancy, or elTaaioil itself of pueti^ will direct us to one of it» 

of soul, which a poet fet Is uhilein his fit; most distinguishing' characteristics. It is 

a senbation strong, that ittey express it indeed one of the noblest <juaUties of 

only by adjurings, exclamations, and rap- poetry, that it opena to the Blind a new 

tore." To the same purpose, but in less creation, 
inflated language, Ur. Blair has obsei v, d, 

that it is not so easy a#i nii^ht at hrst be "The poet's eye* in a iine frenzy 

imagined, to ascertain, with ntinute pre- roUing, 

«iion, irherein poetry di1fenfh>m prose. Doth glaiwe from heaven to eartb» 

In point of fact, every reflectinjif reader frojii earth to heaven; 

must be sensible, that as it is ditKcuIt to And as imag-iniition hodics forth 

determine the precise line where diH'erenl i he iurin ut liiings unknown, the poet's 

Aadcs of colour terminate* or even the pen 

boundaries of animal and vegetable na* Tbrns them to shapeai and ^ves to aiiy 

ture, so it is a matter of no snifill nicety nothing 

to fix the point where composition rises A local habitation and a name.'* 

fium the scale of prose to that of poetry. 

By a small addition to the ideas of The poet enjoys the privilege of ranp^inp;- 
Aristotle, poetry may, however, be de- through tlie fjoinullcss field of possibih- 
&Qed an imitative and creative art, whose ties, and of selecting liis objects accord- 
energies are exerted by means of words ing to the impulse of his fancy, an con- 
metrically arranged, the end and design trolU d and corrected by the discretion 
ofvvhirliurt is to amuse the fancy, and of liisjudg-inent What is striking- and in- 
po'.VL rtvilh' to excite tlic feelings. tcrt siing- !ie nia\' niake prominent in his 
it ii» the iavuuntc ex^^ression of Aristo- picture; what is ofi'ensive, deformed, or 
tie, that poetry is a mimetic or imitative gross, he is at liberty to conceal or to 
art: and in most particulars it may be soften. In the realities of Hfe a thousand 
justly so defined. The subjects of the circumstances tntervciie to check the en- 
poei's imitation are the scenes of nature, thusiastic interest which our hearts are 
sndthe tnmssctionsof human life. This disposed to ta%e in any specific occur- 
we shall find to be the case, if we parti- rence. These dreumstances the poet 
cularly examine the productions of those has a prescriptive right to cxcln Ic from 
to whom the concurrent voice of ages liis representations. As all ideas of men 
has giveii the title of poet. When we arc primitively derived from objects of 
^>ea the Iliad of Homer, we behold a seiuse, he cannot go beyond the materisis 
lively representation of the actions and wh^ch tlie station and the powers of man 
speeches of heroes and chiefs. The supply. But he can, by an endless com- 
drauias of iEschylus, of ' Sophocles, of bination of these materials, produce ideal 
Aristopbanes, and oip their numerous beings andfiuicied situations, which in- 
tribes of successors, are nothing more terest ns tlie more, the better the powers 
than imitations of human manners. And offirtioti to which they owe their birth are 
when the lover displays his passion in concealed from us. Like the favoured 
song, what docs he but exhibit to'view sUtuary of Greece, he is surrounded by 
the tablet of his heart, where we may naked beauties* from each of which he 
tnce bis feeling, and view him agitated selects its peculiar excellency, and pro- 
by doubt or exulting in hope. The chief duces a whole, which, though strictly na- 
interestof didactic poetry consists in the tural, si passes the realities of nature, 
rivid and picturesque descriptions, the The mathematician, in his investiga- 
imitatioMS or representations of nature, tion of truth, is confined to the narrow 
which relieve tile insipidity of unorna- jiath of reason. The same may be said of 
aiented precept. This is manifest, when the philosopher. The slightest deviation 
il is recollected, that the pleasure excited into the fields of imagination frustrates 
by the Georgic of Virgil is not occasion- their pursuit, and disappoints their hopes 
^ by his a'^ricuUural instructions, hut by of fame. The historian must found his 
bis descriptions of the various piieuo- reputation upon a patient investigation of 
mens, whidi in the course of rural occu- facts, and beware of giving the loosened 
pations arrest the attention of the lover rein to his inventive talents. The orator, 
sf nature. indeed, calls fancy to the aid of reason; 

The word poet, in its original import, but she ought to be strictly an auxihanr. 

si{iuhc:i creator. And aa nameji arc not If his edifice be net founded on theiolm 
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hMu» oTnttoiv it wiO togretber vith 

its embellishments, to the ground. In 
oraton% fancy embellishes the operations 
of judgment ; but so fai* as poetry is a 
creative art, imagination is its pninary 
came, and judgment a secondary agents 
employed to prune the luxuriant ahoota 
of fancy. 

It is the grand source of the excellence 
of poetic imitation, that this imitation is 
fffTectedby words. Aristotle has tlefined 
words as " soun-ls sig"nificant " they are 
ugnlficunt of ideas. Men that adopt the 
aanw language, by a tack compact, agree 
that certain aonnda shall be tlie repre* 
sentatives of certain ideas. But Ideas re- 
present their archetypes. Wben» there- 
fore, we uie wowdt, we retite in the 
minds of thoie who understand our lan- 
guage the pictures of the objects of 
which we speak. The poetic imitation 
then being carried on by mems of words, 
evidently embraces ali objects of which 
mankind have ever formed ideas. Its 
encrinrs are ro* f rippled. It expatiates 
iu the universe, and even passes 

■»*'the flaming bounds of spaoe and 
time." 

This circmmrtance is justly noted by the in^ 
genions Ur. Harris, as bestowing upon 

poetry a decisive 8Mperir)rity over the art 
of painting. The energ^ies of psunting are 
confined to those objects, that can be re- 
presented by colour and fi^^ure. Poetry 
can also express these objects, though, it 
must be confessed, with a far inferior de- 
gree of exqutsiteiiess : but this deficiency 
is amply compensated by the extensiTe 
range of the poet's excursions. He dives 
into the hunuin heart, dtvelopes the 
windings of the heart, portrays in all their 
circumstances the workings of the pis- 
hions, gives form and body to the ni( t 
abstract ideas, and, by the language which 
he puts into the mouths of his characters, 
he unlocks the secrets of their mind. 
There is another grand advantage which 
the poet possesses over the painter, 
namely, that tlu- litter is conhiied to the 
transactions that happen in a moment of 
time; while the former presents to our 
view a long series of consccntire events. 
An iiUeresting picture might no doubt 
he drawn of the pious agony with which 
^neas witnened the oratinacy of his fa- 
ther, in refusing to save himself from the 
sword of the Greeks by quitting* his an- 
cient and iong-loved abode ; but what a 
.varied pleasure do we experience in 
readinlr of the circumstauices that pre* ' 



eeded and Aft ftUowed ibag «iteBt,r in 

tracing ihe steps of the duteous son froDI 
the p;ilucc of Priam to bis father's man- 
sion, andm beholding him at lengtli bear- 
ing his parent beyond the reach of the 
foe* Anstotle's doctrine, that a finished 
composition should liav,„ a htg-innhig', a 
middle, and an end, is lounded on reason ; 
and the mind feels'- a superior degree of 
satisfaction, when the rise, the oicum* 
stances, and the consequences of events^ 
are displayed bctbre it in artful order. 

But tlie poetic imitalion or representa- 
tion is effected, not merely by words, but 
words metrically, or at least inelo* 
diously arranged. 

Melody is naturaliy pleasing to the hu- 
man ear ; and it is Hot surprising, that 
the cultivators of an art, whose province 
it is to delight, should be care Ad in bring- 
ing as nearly as possible to perfection 
the melody of their numbers. It is asto- 
nishing with what accuracy the Greeks 
r^^^ri Romans attended to this particular; 
how minutely t]»ey weighed the value of 
almost ever^ syllable ; how strictly their 
bards were obliged to conform to the es- 
tabUshed standard. In modem times, 
and in onr own language, greater lati- 
tude is allowed ; yet almost every reader 
of poetfy ia aware of the charms of me« 
lodioas composition. What a sensible 
difference do we perceive between the 
careless couplets of Ciiurchill and the po- 
lished numbers of I'ope. Uoiv much 
more plearing to the ear are the measur* 
ed sentences of NrPherson, than a host 
of lines which we sometimes find printed 
in the form of verses. 

But though melodious and metrical ar*' 
raiigement of words be one of the chtp 
racteristics, and, as Dr. Blair denominatea 
it, "the exterior distinction" of poetry, 
it is necessary to observ e, that too many 
writers seem to assign to this characteris- 
tic a place of eminence to which it is by 
no means entitled. In consequence of 
this error, vast multitudes of ccnaposi- 
tions are obtruded up<Hi the world under 
the n.ime of poems, which possess no 
other merit than that of regularity of ver- 
sincation and smoothnera of )iun)!)ers. 
Against these wearisome productions Ho> 
race has long ago protested, in his memo> 
rable declaration, that the quality f^f me- 
diocrity is denied to poets, and that 
poetry^ includes sometbinpf' more in it» 
definition than the measuring of syllables 
and the tagging of a vei-se. If the heart 
does not glow with the tlamc of genius, 
the mechanisui of art will be of no avail. 
No one can excite strong feelings in 
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fibers, who is not himself strongly excit- 
ed ; no one can raise vivid images in the 
mind of his reader, who is not himself il- 
huoiilRted by the sportive light of ianey. 

Verses strictly and leptimatply ■measured 
out, with due attention to pause ;uid cii- 
dcnce, but devoid of the animating* spirit 
whicli characterises trae poetry, are, like 
the human body when deprived of the 
principle of life> cold, cbeerleas» and of- 
fensive. 

He who aspires after the title of poet 
should never, indeed, forget, tliat the end 
«f poetry is to amuse the fancy»and pow- 
erfiilly to excite the feelings, and that 
this is effected by impressing- the mmd 
with the most vivid picture:^. In the 
ooune of her operatioiisb poetry hurries 
us beyond the reach of sober judgment, 
and captivates by rousing the energy of 
passion. Here then we see the cause of 
the power of Terser nor wonder at the 
eflkiaciousness which has, more especisl* 
ly in early times, been ascribed to the mu- 
ses. For how easily are mankind guided 
by those who possess the art of awaken- 
iaf or of aHaying their feelings. Though 
all unconscious of being under tlic g-uid 
aTice of another, they turn obedient to 
liie rein. They are roused to insurrec- 
tioiit or moderated to peace, by him who 
can touch with a skilful hand the master 
springs that regulate the motions of their 
minds. " The primary aim of a poet,** 
says Dr« Bhiir, *• is to please and to move i 
sudtiierefore it is to the imagination and 
the passions that he speaks. He may, 
and he ought to have it in his view, to in- 
itnict and to reform : but it is indirectly, 
sad by pleasing and moving, that he ac- 
complishes this end. His mind is sup- 
posed to be animated by some interesting 
object, which fires his ' imuinatlony or 
«igaget his pasnons^.and which of 
course communicates to his style a pecu- 
liar elevation, suited to his ideas, very 
diliereuL iroru that mode of expression 
'Which is natural to the mind in its calm 
ordinary state.*' 

As then it appears to be the leading 

end of poetry to make a lively impres- 
sion on the feelings, we may judge as 
it were d priori of the amazing intense- 
aess of Its powers, and we shall find onr 

judgment verified when we come to in- 
quire into the fiict. In consequence of 
the efficacy of poetry upon tlie human 
fillings, the maxims of eariy wisdoniy 
thn first records of history, the solemn 
offices of religion, nay even the dictates 
•f law, were delirered inthe poetic dres>. 
VOL. X. 



In the infancy of states, poetry 13 .1 me- 
thod equally captivating and powerful of 
forming the dispositions of the people, 
and kindling in their hearts that love of 
c;-lnry ^\hich is their country's saf guard 
ni the day of peril. Whether we look to 
the cold regions of Scandinavia, or the 
deficious clime of Greece; whether we 
contemplate the North Amer.r ui In^lian, 
or the wild Arab of the desert ; we find, 
that when mankind have made a certain 

Srogress in society, they are strongly in- 
uenccd by a love of song, and listen with 
raptured attention to the strains that re- 
cord the tales of other times, and the 
deeds of heroes of old. They listen till 
they imbibe the enthusiasm of warfare, 
and in the day of battle the hero's arm 
has not unfrequently been nerved by the 
rough energy of the early hard. It is a 
well known fact, that the Greeks were 
arcnstomed to march to the fight while 
singing in praise of Apollo, and that the 
songs written in honour of Harmodius 
and Aristogiton, by being habitually re- 
cited at their banquets anrl soJrmn festi- 
vals, tended in no inconsiderable degree 
to preserve among the Athenians an en- 
thusiastic love of liberty. Nor is the 
power of the muses done away by the 
progress of civihzation. Every nation, at 
every period of its existence, possesses 
some indigenous poetry, which nourishes 
the flame of patriotis n. 

Such is the wonderful influence of po- 
etical composition. Like all other pow- 
erful instruments, it may be, and it has 
been, abused. But when directed to wor- 
thy objects, it Is one of the most pleasa it 
and most efficacious means of forming 
the youthful mind, and of excitine Uie 
emotions and enfordng the principles of 
virtue. 

POHLIA, in botany, a genus of the 
Cryptogamia Musci class and order. Ue- 
neric character: capsule wtke, obIong» 
placed on an abconical, narrower apophy- 
sis ; peristome double : outer with six- 
teen broadish teetli : inner w»th a sixteen 
parted membrane. Males gemmaceous^ 
on a distinct plant. 

POINT, in j^-eometry, as defined by Eu- 
clid, is a quantity winch has no paints, or 
which is indivisible. Points are the enda 
or extremities of lines. If a point be 
supposed to l}e moved any way, it will, 
by Its jipolion, describe a line. See 
Link. 

PoiMT, in pbymcs, the lesst sensible 

object of sight, marked with a pen, point 
of H compass, or the like. Of such points 
all physical magnitude consists. TbjA 
O 
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pbfiieal point b the nine with what Mr. 

Locke calls llie point sensible, and which 
he defiiTs to be the least particle of nnat- 
ter, or space, we can discern. He adds, 
that to the sharpest eye this is seldom 
less than thirty seconds of a circle, 
whereof the eye Is the centre. 

Pui vT, in grammar, a character used 
to mark the divisions of discourse. A 
point proper is that which we otherwise 
call a fuU stop or period. See Puvcnr- 

ATION. 

PuiHT, in astronomy, a term a^iplied 
to certain points or places, narked in the 

heavens, and distinguished by proper epi- 
thcw Tlie four grand points or divisions 
ot the horizon, viz. the east, west, north, 
and soudi, are caUed the cardinal points 
TFlie zenith and nadir arc the vertical 
points; rlif^ points wherein the orbits of 
the planets cut the plane of the echptic 
are called the nodes: the points wherein 
the equator and ecliptic intersect are 
called the equinoctial points ; partictilarly 
that whence the sun ascends towards the 
north pole, is called the vernal point ; and 
that by which he descends to the south 
pole, the autumnal point. The ]>nints of 
the ecliptic, where tlic 8un*8 ascent above 
the equator, and descent below it, termi- 
nate, are called the solsticial points ; par- 
ticiil:irly the former of them, the c>liv:il, 
or summer point; the latter, the brumal, 
or winter point. 

PoiHT 0/ the horizon, or comptm, in 
navigation and geography. 

PoixT is also itsed for a cape or head* 
land, jutting out into the sea: thus, sea- 
men say, two points of the land are in one 
another, when they are so in a light line 
against each other, as tliat the innennost 
is hindered from being seen by the outer- 
inoeL 

PouTT, in perspective, is used for 

A'arious parts or places, with regard to 
the perspective plane. See Faasrsc- 

TIVE. 

Pormrs, in bersldry, are the fevend 

different parts of an escutcheon, denoting 
the local positions of any figure. 'Inhere 
are nine principal points in an escutche- 
on : the dexter chief : the precise middle 
chief; the sinister chief; the honour point; 
the fess-point, called also the centre ; the 
nombril point, that is, the navel point ; 
the dexter base ; the sinister base $ the 
]M«cisc middle base. 

PoTKT is also used in heraldr^ for the 
Jou est part^ of the escutcheon, which 
Usually terminates in a point. 

Poiht is also an iron or steel instru- 
snenti used with some varied in seveial 



arts. Engravers, etchers, cutters in 
wood, &c. use points to trace their f!c 
signs on the copper, wood* stone, &>c. 
§ee Bkohaviso. 

Ponrr, in the nanitfaetories, is a ge- 
neral term used for all kinds of laces, 
M'roughl with the needle; such nrp the 
point de \ enice, point de France, point 
de Genoa, &c. which are distinguiAed 
by the particular economy and arrange- 
ment of thrlr points. Point is sometiinca 
used for lace woven with bobbins, as 
English point, point de Malines, point 
d'Havre, 8cc. 

Point of view, with regard to build- 
ing, paintinpr, &c is a point at a certain 
distance from a building or other object, 
in which the eye baa the most advantage- 
ous view of the same. This point is usu- 
ally at a distance equal to the height of 
the building. 

Poiirr Nank, in gunnery, is the hori* 
aontal position of a gun. The point blank 
range is the distance the shot p^oes be- 
fore it strikes the level ground, when dis- 
charged in the horizontal or point blank 
direction. See Gcnivkrt. 

POINTED, in heraldry. A cross point- 
ed, is that which has the extremities turn- 
ed off into points by straiglit iincs. 

POINTO^G, in grammar, the art of 
dividing a discourse, by points, into peri- 
ods, and members of periods, in order to 
show the proper pauses to be made in 
reading, and to focilitate the pronuncia* 
tion and understanding thereof. See 

PUNCTVATIOX. 

Poi::tTtMQ, in war, the levelling a can- 
non or mortar, so as to play against any 
oertain point. See Gu.nnkht, &c. 

PoixTi.vG the cable, in the sea lan- 
^age, is untwisting it at the end, lessen- 
ing tlie yarn, twisting it again, and making 
ill fast with a piece of marline, to keep it 
from ravelling out. 

POISONS, those substances, which, 
when applied externally, or taken into 
the human body, uniformly cause such' a 
derangement of the animal economy as to 
proiluce disease. As it is extremely dif- 
ficult, however, to give a dehiution of a 
poison, the above is subject to great in- 
acciu'acy. Poisons are divided, with re- 
spect to the kingdom to which they be- 
long, into animal, vegetable, mineral, and 
vaporous poisons. Poisons are only de- 
leterious in certain doses;* fbr the most 
active, in smnll do-^es, form very valuable 
medicines. I I K i t :ire,neverthelcs3,certaiii 
poisons, which are really such in the small- 
est quantity^and which are never adminis- 
tered mediciiially» as many of the animU 
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poisons, the poison ci hydrophobia, &c. 
There are likewise substances which are 
innocent when taken into the stomach, but 
which prove deleterious when taken into 
the lungB, or when applied to an abraded 
surface. Thns carbonic acid g^s is con- 
tinually swallowed with f ermented liq^uors^ 
and thus the poison of the viper may be 
straOowed with impunity ; whibt inspir- 
ing- carbonic acid instantly destroys, and 
the poi^n of the viper inserted into the 
flesh produce formidable effects. Many 
substances alao act as poisons when ap* 
plied cither externally or internally, as 
arsenic, lead, 6cc. When a deleterious 
substance produces its effects, nut only 
inraankiDd) but in all other animal^ it 
is distinguished by the term common 
poison, as arsenic, caustic, alkali, 8tc, 
whilst that which is poisonous to man 
only, or to brute animala, and often to 
one genus only, is said to be a reladve 
poison ; thus, aloes is said to be poison- 
ous to dogs and wolves ; the phellaudri- 
vm aquaticum kills horses, whilst oxen 
devour it greedily and with impunity. It 
qipeaia^ then, t1mt substances act as poi- 
sons only in regard to their dose, the part 
of the body they are appUed to, and the 
subject on which their powers are eiert- 
ed. 

It is often of great importance to be 
able to discover, by certain chemical 
tests, copper and lead, particles of which 
frequently find their way into the stom- 
ach, either through inadvertencies, as by 
the employment of certain kitchen uten- 
wk made of these materials, or by ftaudt 
SI when acetate of lead (sugar of lead) is 
made use of to revive wines that have 
grown sour by long keeping. If copper 
be suspected in any liquor, its presence 
may be ascertained by adding to it a so- 
lution of pure ammonia, which will 
3tnkc! a beautiful blue c olour. If the so- 
lution be very dilute, it may be concen- 
trated by evaporation; and if it contain a 
great excess of acid, as in the liquor of 
pickles, so much alkali must be added as 
will be sufficient to saturate the acid. 

Lead is affirmed by Dr. Lamb to exist 
in water Uiat passes through leaden pipes, 
in such quantities as to be injurious to 
the human frame; this has however 
been mucii doubted; butitiswelMcnown 
that petty dealers in wine have occasion- 
ally recourse to the acetate of lead to re- 
vive bntl wines. Lead may be discovered 
m water, by adding to a portion of it 
about half its bulk of water mipregnated 
with sulphuretted hydrnp^cn p: is If !( ad 
be present^ it will be mamfested by a dark 
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brown, or blackish tinge. For discover- 
ing the presence of lead in wine, a test 
is employed, called from the name of the 
inventor, Hdinemann's wine test. Ttua 
u prepared, by putting together into a 
small phial sixteen grains of sulphuret of 
lime prepared in the dry way, and twen- 
ty gralAs of acidulous tartrite of potash 
(cream of tartar) . The phial to be filled 
with water and well corked, and occa- 
sionally shaken for a few minutes. When 
the powder has subsided, decant the 
dear liquor, and preserve it in a well 
stopped bottle for use. The test, when 
newly prepared, discovers I'^ad bva dark 
coloured i)recjpitate. Lead may be like- 
wise discovered by adding to the wine 
a solution of the sulphate of soda, which 
will throw down a precipitate. If a large 
quantity of the acetate of lead has been 
taken, as by a child, inadvettentfy, on ac« 
count of its saccharine taste, an active 
emetic must first be given, and then the 
hydro-sulphuret of potash, or of ammonia, 
be taken; a solution of the common sul- 
phuret will answer. 

POLAR, in general, something relat- 
ing to the poles of the world, or poles o£ 
the artificial globes: thus we meet witli 
polar cireles, polar dial, polar projection, 
&c. 

POLARITY, the quality of a tiung 
considered as having poles ; but chiefly 
used in speaking of the magnet. See 
Maonetisn. 

POLE, in astronomy, one of tlie extre- 
mities of the axis, on which the sphere 
revolves. These two points^ each nine- 
ty degrees distant from the equinoctial 
or equator, ;tre by way of eminence call- 
ed the poles of the world; and the extre- 
mities of the axis tile artificial globes, 
corresponding to these points in the hea- 
vens, are termed the poles thereof. See 
Globe. 

Polk, in spherics, a point equally dis- 
tant firom every part of the circumfer^ 

ence of a g^reat circle of the sphere, as 
the centre is a plane figure ; or it is a 
point of ninety degrees tlistant from the 
plane of a circle, and in a line, called the 
axis, passing perpendicularly through the 
centre. The zenith and nadir are the 
poles of the horizon; and the poles of the 
equator are tiie same with those of the 
sphere. 

Polks of the ecliptic^ ate two points on 
the surface of the sphere, 23^ S(/ distant 
from the poles of the world, and 90^ dis- 
tant from every part of the ecliptic. 

Polks, in magnetics, arc two points of 
a loadstone, corresponding to the pol«« 
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oi' the wurla; tbe one pointiiig to the 
north* Ihe Other to the MNith* SeellAo-- 
wvrm. 

Pott, pEKCH, or Rod, in surveying, 
is a measure contuning sixteen feet aiui 
ahilf. 

PoiM, or Polar »iar, is a star of the se- 
cond mignitu'le, thr last in the tail of ur- 
n minor. Its lungitude Mr. Flamstead 
makes 24<* 14/ 41" ; iU Utitude, 66^ V 11". 
Tbe nearneaa of this star to the polc^ 
xvht ncc- it happens that it never aeti^ 
renders it of vast service in navig^ation, 
Lc, fur determining the meridian hne, 
the elevation of the pole» and, omiae- 
quently, the hitatnde of the pbee, lie. 

Sec I.ATITI DE. 

POLLMONIUM, in botany, a genus of 
the PenUmdria Monog\-nia cUss and or- 

der. Natural order of Campanacex. Po- 
lemonia, Jussieu. There are five spe- 
cies, cliiefly natives of the Cape of Good 
Hope. 

FOLElfOSCOPB, in optica, a kind of 

refl- rtiiig' perspective glass, invented by 
IlevciaiH, who commends it as useful in 
sieges, &c. for diacoTering what the ene- 
iny is doing, while the apectator liea hid 
behind an ob«*;iclr. 

POIJANTHES, in boUny, a genus of 
tlic Hcxandria Monogjnia class and or- 
der. Natural order of (;oronari«. Nar- 
cissi, Jussieu. Essential character; co- 
roll funnel form, curved in, equal, fila- 
ments inserted into the jaws of the corol- 
la; germ at tbe bottom of tbe corolhu 
There is but one apcdci^ viz, P. tubero- 
sa, tuberose. 

POLICY nf atftirancet is the deed or in- 
atrument by which a contract of aaHir- 
ance is effected. I'he premium pud for 
the risk must be inserted in the policy, 
and likewise the date, rohcies for assur- 
ance against the riaka of the sea are dis- 
tinguished into valued and open policies; 
in the former the property is assured at 
prime cost, at the time of ejecting the 
policy i in the ]atter,theYa1oe is not men- 
tioned, but is left to be afterwards de- 
clared, or to be proved in tbe eyent of a 
claim. 

POLISHER, or Bur^tisbeb, among me- 
chanics, an instrument fbr polishing and 
burnishing- things proper to take a pol- 
ish. 'Ihc gilders use an iron-polisher 
to prepare their metals before gilding, 
and the bloodstone to give them the 
bright polish after gilding. The polish- 
er used by the makers of spurs and bits, 
ate. is partly iron, partly steel, and partlv 
wood; it connata of an iron-bar» with 
a wooden handle at one end, and a 



iiook ai liic other, to fasten it to anutlioi 
piece of wood heU in the vice, while the 
opentor ia at woi^ In tbe middle of the 

bow, withinside, is what is properly call- 
ed the polisher, being a u-janguiar piece 
of iteel, with a tail, whereby it ia riveUed 
to the bow. Tbe polishers, among cut- 
lers, nre n kind of v noden wheels made 
of walnut-tree, about an inch thick^ and 
of a diameter at pleasure, which are ttim- 
cd ronnd by the great wheel ; upon these 
they smooth and polish their work with 
emen- and puLty. The poUshers for gUss 
consist of two pieces of wood; the one 
flat, covered with old hat, the other long 
and half round, fastened on the former, 
whose edge it exceeds on both sides bj 
some inclies, which serve the workmen 
to take hold cC umI to work backwarda 
and forwards by. The polishers, used by 
spectacle -makers, are pieces of wood a 
foot long, seven or eight inches broad, 
and an inch and a half thick, covered with 
old beaver-hat, whefeon they polish the 
shell ami horn-frames their qtectacle 
glasses are to be set in. 

POUSHIMG, in general, the operation 
of giving a gloaa or lustre to certain sub- 
stances, as metals, ji^lass, marble, 8cc. 

POLITICAL anthmetiCt is the applica- 
tion of arithmetical calcuktion to politi- 
cal subjects, s»the public revenues, num- 
ber of people, extent nnd value of lands, 
taxes, trade, manufactures, &c. of any 
commonweaiLh. See Statistics. 

POLITY, or PoucT, denotes the pecu- 
liar form and constitution of the govern- 
ment of any state or nation; or the laws, 
orders, and regulations, relating thereto. 

Polity differs only from politic^ as the 
theory from the practice of any art See 
Law, GovKRrTMF.NT, &,c. 

Some divide pohtv into that which re- 
lates to the regolatMHii respecting mer- 
cantile aifairs; and to those which con- 
cern tlic judiciary' government of the citi- 
zens: some add other branches, t»2. those 
relating to ecclesiastical and mifitary af- 
flurs, &c. 

POLL, a word used in ancient writings 
for the head hence, to poll, is either to 
vote or to enter down tlie names of those 
persons who ^ve in their votea at an 
election. 

P<<LL niftftcy, r\ cripitation or tax impos- 
ed by the auiiioi-ity of parUament on the 
head or person, either of all indifferently, 
or according to some known mark of dis- 
tinction. 

POLLEN, in botany, the fecundating 
or fertilizii!g duat contained within the 
anthers or tops of the staining and dll- 
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pened on the pistil when ripe, for the 
purpose of impregnation. Tliis dust is 
coiiuiu)nly of a yeUow colour, and is very 
conspicuous in the tuUp and lily. If this 
powder is examined by the microscope, 
it will be found to assume some determi- 
aate form, which often predominates, not 
«nly through the different species of one 
genus, but throuj^h all the genera of an 
order. Being triturated in the stomach 
of bees» by which great quantities are 
ssUected in the hairy brushes with which 
their legs are covered, is supposed to 
proflucr the vax. See Wax. 

POLLIA, in botany, a genus of the 
Hexandria Mlonogynia class and order. 
Natnral order of Jonei, Jossieu. Essential 
character: corolla inferior, six-petalled ; 
berry many-seeded. There is but one 
ipecies, viz. i*. japomca. 

POLLICHIA, in botany, a genus of the 
Monandria Monogfvnia class and order. 
Natural order of Amaranthi, Jussicu. Es- 
sential character ; calyx one leafed, hve- 
toothed; coroUafiye^petalled; seedsoU- 
tsiy; receptacle producing succulent 
aggregrite sculps, snstaining the fruit. 
There is but one species, viz. P. campes- 
tris, whorled-leaved poUicbia, a native of 
the Cape of Good Hope. 

POLLUX, in a.stronomy, a fixed str^rof 
the second magnitude in the con<^t» llunon 
gemini, or the twins. I'he same name is 
sbo given to the bindermost twin, or pos- 
terior part of the same constellation. 

POLYADELPHIA, in botanv, a clas^ 
«f plants, the eighteenth in order, whose 
•buntna are connected together at their 
bases into several series. The plants 
of this class are subdivided into orders, 
according to the ntimber of their stamina; 
tbos Ule polyadelphia pentandria con- 
tain 6Te stamina ; and the polyadelphia 
ieocanclri& and polyandria contain twenty 
<w more staroiiia. There are but few 
genera included in this class. The cho- 
colate-nut has five stamina, or rather five 
bundles of stamina ; cacli filament has 
fire anthers. Monsonia hi^ fifteen sta- 
oiina in five bundles. The citruii, leiuun, 
aadonnge, belon^n^ to the genuscitrus, 
have twenty stamma in several bundles. 
The St. John's wort have many stamiiia 
collected into five bundles. 

POLYANDRIA, in botany, a doss of 
plants, the thirteenth in order, with her* 
maphrodite flower*?, and a large number 
of fetanuna lu each ; these always exceed 
iht number of twelve, and grow on the 
isceptade of the future seeds. By this 
circumstance, chiefly, the rl;iss is dis- 
^SOished fx'om the Icosaj^dbia, which 
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see. The most strikmg character is the 
situation of the stamina, which are insert- 
ed into the calyx or petals, or both. This 
is an unerring mark of distinction. This 
class is subdivided into seven orders, frwDft 
the number of the styles ; the poppy, 
water-liiy, 6tc. have one style ; the peony* 
two; IsML-spur, three; tetracen, four; 
columbine, fivei water-soldier, six; vtr« 
gin's bower, tulip *rer, 8cc. have mnnv. 

POLYCARDIA, m botany, a genus of 
the Pentandria Monogynia class and or- 
der. Naturalorder of DumoSMk Rhamni, 
Jussieu. Essential character : petals five- 
rounded; stigma lobed; capsule five- 
celled, five-valved ; seeds arilled. There 
is only one species, vix, P. madycar- 
cnsis, a native of Madagascar, where it 
was found by Commerson. 

POLYCARPON, in botany, a genus of 
the Triandria Trigynia class and oirier. 
Natural order of Caryophylile. Essential 
character : calyx five-leaved ; petals five, 
ovate, very small; capsule one-celled, 
three valved ; seeds very many. There 
is only one species, viz, P. tetraphyllum, 
four-leaved all-seed, a native of the South 
of Europe. 

POLYCNEMUM, in botany, a genus of 
the Trlandna Monogynia class and order. 
Natural order of flnlor-iccx. Atriplices, 
Jussieu. Essential cliaracter: calyx three- 
leaved i petals five, calycine ; seed one, 
almost naked. There are five species* 

POLYCALA, in botany, mili-ivortf a 
g-enus of the Dtadelphia Octandria class 
and order, rvatural order ot Lomentaceae. 
Pediciilares^ Jusneu. Essential charac- 
ter : calyx five-leaved, with two of the 
leaves shaped like wings, and coloured : 
legume obcordate, two-celled. There are 
forty-five species. 

POLYGAMIA, in botany, a class of 
pla)its, tl)e twenty-third in order, the 
characters of which are, that they have 
flowers of difiPerent structure ; some hav- 
ing male flowers, others female ones, and 
others hermaphrodite. 

A polygamous plunt must have some 
of its flowers hennaphrodite. By this 
circumstance its connection is cut off 
with the plants of tlie classes monoccia, 
and diaecia; in the former of these the 
plants are androgenous, that is, bear male 
and female flowers on the same root; in 
tile latter on diflTerent roots. 1. We have 
instances of hermaphrodite and male 
flowers in the same jplant, in the white 
hellebore, &c. ; also m several of the um- 
belliferous plants, as the carrot, corian. 
der, chervil, &c. 2. Instances of herm.i 
phzoditc and male flowers on distinct 
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|<lants, may be frivcn in the palmetto, 
ginseng, Indian date plum. 3. Herma- 
phrodite and female on the aame plant, 
MM in the peUit«ry and orack. 4. ller- 
nr^.,''^rnftUo and female on different plants, 
as in niottt species of the ash-tree. 

POLYGAMY, a plurality of wives or 
Jioibandi in the poatearion of one man 
or woman, at the same time. 

FOLYGLOTT, among divines and cri- 
tics, chiefly denotes a Bible printed in 
sereral languages. In these editions of 
the Holy SnipUircs, the text in each lan- 
guage is ranged in opposite columns. 
'I'he first polyglolt Bible was that of Car- 
dinal Ximenes, printed in 1517, which 
contains the Hebrew text, the Chaldee 
Paraphrase on the Pentateuch, tlie (ireek 
▼ernon of the LXX, and the ancient 
Latin version. After this, there were 
many others, as the Bible of Justiniani, 
Bishop of Nebio, in Hebrew, Chaldee, 
(ireek, Latin, and Arabic; the Fsalter, 
by John Potken, in Hebrew, Greek, 
Ethiopic, and Latin ; Plantin's Folyglott 
Bible in Hebrew, Chaltko, Greek, and 
Latin, with tlie Syriac version of the New 
I'estament ; M. le Jay's Bible, in Hehtew, 
Samaritan, Chaldee, Greek, Syriac, La- 
tin, ai\tl Arabic ; M ahon's Polyglott, 
wli'ich is a new edition of L.e Jay'M Poly- 
glott, more correct, extensive, and per- 
fect, with several new oi-iental versions, 
and a large coUectioii of various read* 
ings, &c. 

POLYGON, in geometry, a figure with 
many sides, or whose perimeter consists 
of more than four sides at least : such are 

the pentagon, hexagon, heptagon, he. 

Bvery polygon may be divided into as 
many triangles as it has sides; for if you 
assume a point, as o, (See Plate XH. 

Misf'**' fig. 14.) any where within the 
polygon, and from thence draw lines to 
every angle, a b, a a &c. they shall 
make as many triangles as the figure has 
sides. Thus, if the polygon fintli six 
sides in tlie figure above) the double 
of that is twelve, from whence take four, 
and tibere renudns eight: I say that all 
the angles, A, r, dy e,/, ^, of that poly- 
gon, taken together, arc equal to eig-ltt 
right angles. For the polygon having 
six sides, is divided into six triangles ; 
and the three angles of each by 1.32, 
Eucl. are equal to two right ones ; so 
that all the angles together make twelve 
right ones ; hut each of these triangtea 
hadi one angle in the point, o, and by it 
they complete the space round the same 
point ; and all the angles about a point 
are known to be equal to four right 
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ones, wherefore those four, taken trotn 
twelve, leave eight, the sum of the right 
angles of the hexagon. So it is phun the 
figure hath twice as many right angles as 
it hath sides, except four. 

Every polygon, circumscribed about a 
cbde, u equal to a rectangled-tnangle, 
one of whose lega shall be the radius of 
the circle, and the other the perimeter 
(or sum of all the sides) of the polygon^ 
Henoe, every regular polygon is equal to 
a rectangled-triangle, one of whose )eg^ 
is the perimeter of the polygon, and the 
other a perpendicular dniwn from the 
centre to one of the sides of the polygon* 
And every polygon circumscribed about 
a circle is bitrcrrr than it ; :ir\d every 
pf)Iyp^on Inscribed is less than the circle, 
as i:i munitest, because the thing con- 
taining is always ^^eater than the thNig 
contained. The perimeter of every poly- 
gon circumscribed about a circle, is 
greater that the circumference of that 
circle, and the perimeter of every poly- 
gon inscribed is less. Hence, a circle ia 
equal to a right-angled triangle, whose 
base is the circumference of the circle^ 
and its height the radios of it. 

For this triangle will be less thvi any 
poly^n circumscribed, and greater th;\n 
any mscribed ; because the circumfer- 
ence of the circle, which is the base of 
the triangle, is greater than the compass 
of any inscribed, therefore it will be 
equal to the circle. For, if this triuncrle 
be greater than any thing that is ksii than 
the circle, and lesa than any thing that ia 
greater that the circle, it follows that it 
must be equal to the circle. This ia 
called the quadrature, or squaring of the 
circle : that is, to find a right-lined figure 
equal to a circle^ upon a supposition that 
the basis given is equal to the circum- 
ference of the circle; but actually to find 
a right line equal to the circumference 
of a circle ia iu>t yet discovered |^me« 
trically, 

PoLToos, in fortification, denotes the 
figure of a town, or other fortress. The 
exterior or external polygon is bounded 
by lines drawn from the point of each 
hactinn to the points of the adjacent bas- 
tions; and the interior polygon is formed 
by lines joining the centres of the has* 
tions. 

FoLTGOirs, problems concerning. 1 . On 
a regular polygon to circumscribe a cir- 
cle, or to circumscribe a regular polygon 
upon a circle; bisect two of the angles 

or the given polygon, A and B, (fig. 15.) 
by the right lines, A F, B F ; and on the 
point F, where they meet with the 
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ladiiu, A F, describe a circle, which will aritlimcticals that form tlie prjy^nnal 

caicaniKribe the polygon. Next, to dr- number, and is always 2 Less Uian the 

donmibe a polygon divide 360 by the number of angles, a, 

number of sides rcqnirctl. to find eVd; Hence, for the several sorts of poly- 

▼hich set off from the centre, F, and gons, any particular number, whose side 

draw the iioe, d on whicii construct the is ji, will be found from either of these 

polygon as in the following problem. 2. two forroalae» hj nsing for d, its Tslues 1» 

On a g^iven line to describe any given 2, 3, 4, &c. ; which gives these following 

rcguiar polygon : find the angle of the formulae for the polygonal number in 

polygon in the table, and in £ set oflT an each sort, viz, the 

angle equal thereto : then drawing 9 A , , 

=ED through the pointaB,A, D, de- Tri«nguIar.,M...«™^!~i^ 

aoibe a circle, and in this applying the 2 * 

l^vc n right line aa often as you can, the 2n* — On 

polygon win be deacribed. 3. To find 8qu«te.„.«....«.......,.— — — asnS 

the sum of all the angles in any given 

regular polygon ; multiply the number of Pentaaonal............. — — ^— 

ades by 180°; from the product sub- ■I5wi»i.......««...« 2 » 

tract 360°, and the remainder is the sum 4ii» » 2« 

fcffltired; thus in a pentagon, 180 X ^ He3tagonal...«.......... « , 

»900, and 900—360=540, the sum 5ji»— -Sn 

of all the angles in a pentagon, 4. To Heptaffonal.............. -*» 

find the area of a regular polygon : mul- ** 2 

tiply one aide of the polygon by half the &c. 

number of rides; and then mu tiply this POLYGONUM, in botony, a genua of 

product by a perpendicular, let fall from Octandria Trigynia cU^ls aWd order, 

the centre ot the circumscribing circle, ^T^tnral ortler of Holoracex. Polygonc*. 

aod the product wdl be the area re- j^gsieu. EssenUal character: calyx none ; 

quu^d: thus, if A B (the side of a pen- ^^^^ five-parted, calycine : seed one, 

:^n) = 54 X 2i =r 135 and 135 X 29 ^^^^^ There are thfrty« spedea. 

(the peyendicular) = 3915 = the area ^OLYGYNIA, among botai!ists, dc- 

required. 5. To find the area of an u-- ^^tesan order or subdirision of a class of 

regukr polygon, let it be resolyedinto plants, comprehentUng such plants of that 

tnangles and the sum of the areas of Shg. as haTis a great dumber of pistils, or 

these wdl be the area of the polygon. ^^^^^^ ^^^^^ 5. generation. 

POLYGON A T. n7/wAt>r*, are so called, POLYHEDRON, in geometry, denotes 

because the units whereof they consist a body or solid comprehended under 

may be dispoied in anch a manner aa to many rides, or planes. A gnomonic po. 

represent aev^al regular polygons. lyhedron is a stone with several faces. 

The ride of a polygon number is the vrhcreon are deacribed varioua kinds of 

number of terms of tlie arithmetical pro- <hai8. . ^. . 

gression that compose it; and the nura- Po*«»Mow. polt/ecobe, in optics, is a 

ber of angles is that which shows hotr »nJt>P y»nfl: glass or fens, consisting of 

many anglts that figure haa, whence the "^^^^'^ P'»"« disposed mto a 

jMdygennlnamber takes its name. ^^''SmVSiTf A 1 . 

"^'^ POLYMNIA, in botany, a genus of the 

'*To find any poly^nal number pro- Syngenesia Polygamia Necessaria class 

posed," having given its side, n, and an- and order. Natural order of Compositsc 

gles, a. The polygonal number being Oppositifolix. Corynibifera:, Jtissicu. K:?- 

evidently the sum of the arithmetical seaUai ciiaracter : calyx exterior, four or 

progression, whose number of terms is five-leaved; interior ten-leaved; the leaf- 

a and common difference a — 2, and the lets concave ; down none ; receptacle 

samof an arithmetical progression being chaffy There are five species, 

equal to half the product of the ex- PULVNEMUS, the polyneme, in natn- 

tremes, by the number of terms, the ex- ral history, a genua of fishes of the order 

ttemes, being 1, and X -^d, Abdcnmnales. Generic character: head 

ii^7l"«'l -f- 2 . n 1 ; therefine, compressed, covered with scales ; snout 

thatnumber, orthis sum, will'be very obtuse and pronnnent: giil-mem- 

_ n} TT^^^^n a~IirZ branc, five or seven-rayed ; separate fila- 

. d — 2 n .a-2~«> g 4» menta near the base of the pectoral fins. 

2 2 Shaw enumexates ten vpecies ; Qmelin 

where d 'i9 the commoa difiereuce of the only four. 
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The P. ptradiseus, or paradise poljr* 
iiemc, or Mangt>-fith, inhabits the Indian 
•nd American seas, and is thirteen inches 

long", eleg"antK slinpcd, nncl with thoracic 
filaments frequently far larger than the 
body ; its colour is yellow. At Calcutta 
it is in the highest estimation for the 
Ubie. 

V. plebeius, or the grey polymene, 
abounds on the Malabar coast, and has 
five fihunents on each nde, but all rather 
dlort. It is sometimes four feet long, 

and is income parts nf Tndia flenominated 
the royal hsh, trum its extraordinary ex- 
eellenee. The application of the epithets^ 
royal and plebeian, to the same animal, 

roTTstlttites a curious coincidence : thf* 
former probably refers to the plainness 
of its appearance, and the other to its 
exquisitenessfor food. 

p nilntirtis, is botti in fonn and taste 
superior to every otlier fish in the rivers 
Tvluci) Bow into the Mediterranean or At- 
lantie seas. It is covered with scales, re- 
semblinc^ the most brilliant silver span- 
gles, ana is of the weig'ht of thirty, in 
some instances of seventy pounds. It is 
a native of the Nile, and Mr. Bruce has 
minutely detailed the process adopted hf 
the Kfryptians for taking it, by a cake of 
flour, dates, and other inn^dients, with 
a considerable number of nooks conceal- 
ed in it, but attached to a string heldbjT 
the fisherman, who floats on the stream, 
upon a blown-up goat's skin, in order to 
sink this mass, and then returns to the 
bank. He then fixes the line to some 
tree, connecting' it with a bell, the sounds 
of which give him notice of the success 
of his experiment, being produced by 
thetwitchinpia and pulls ofthe fish. 

POLYPK, or PoLiFUs, in zoolog'}', a 
small fresh water insect of a cylindric fi- 
gure, but variable, with very long tenta- 
Cttla. See Htdra. 

POLYFODIUII, in botany, a genus of 
the Cryptog-amla Fllices class and order. 
Natural order of Filices, or Ferns. Gene- 
ric character: capsules distributed in 
roundish dots, on the back or lower sur- 
face of the frond. There arc one hun- 
dred and thirty-seven species ; mot»t of 
these are of American growth, and very 
little known in Europe, except from 
dried specimens, nut :i1\\a}s collected 
with judgment enougii to sliow satisfac- 
torily the iruc characters of the fronds 
and fructification. 

POLVHKEMrUM^ in botany, a genus 
ofthe Tetrandria Monogynia class and or- 
der. Natural order of Caryophyllei. 



Scrophuianx, Jussieu. Essential charac« 
ter : calvx foiir4ea;ved i corolla fomvelef^ ; 
w hecl*8haped, unth obcordate lobes; cap- 
sule compressed, emargfinate, two-celled. 
There are but one species, viz. P. pro- 
cumbens, a native of Carolina and Vir- 
ginia. 

POLYTRICHUM, in botany, a j^enus 
of the Cr) ptogamia Musci class and or- 
der. Natural order of Musci or Mosses. 
Essential character: capsule lidded* on a 
very small apophysis or receptacle ; cap- 
sule villose. There are nineteen spe- 
cies, ckiiefly natives of the north-west 
coast of North America. 

POHACEJE* in botany, the name of 
the thirty-sixth order in f.inn«us*s Frag- 
ments of a Natural Method, consisting of 
genera, which have a pulpy eacufent 
fruit, of the apple, befiy, and cherry 
kind ; such arc the prunus, pynis, ribes, 
&c. The plants of this order are mostly of 
the shrub and tree kind : the roots are 
branched, fibrous, and long. In the drop- 
wort they consist of a number of val 
knobs, which hang, or arc iastened toge- 
ther by slender fibres ; hence, its English 
name, and also the Linnsean name, apiraea 
filipendula. The stems and branches are 
cylindric ; tlu h n k is thick and wrinkled. 
The buds are ot a conical form, placed in 
the angles of the leavesi, and eoveved 
with scales, which lie over one another 
like tiks. In the apple, pear, plum, &c. 
besides the buds of the leaves^ there are 
scaly buds or eyes of a different form, 
from which proceed bundles or clusters 
of flowers. The leaves, which differ in 
form, being in some genera simple, in 
others winged, are, in tlie greater num- 
ber, placed dtemate. The fiowers are 
universally hermaphrodite, except in the 
spiraea aruncus, in which male and fe- 
male fiowers are produced upon distinct 
plants. The flower-cup is of one pieect 
with five divisions, which are permanent, 
and placed above the seed-bud, in the ap- 
ple, ciurrant, &c. ; in others they fall off 
with the flower, or wither upon Uie stalk. 
The petals are five, inserted into the 
tube of the calyx. The stamina are g-e- 
nerally twenty and upwards, attached also 
to the margin of the tube of the calyx, 
the anthers are short, and slightly attach- 
ed to the filaments. The seed-bud i» 
single ; and the seed-vessel is a pulpy 
fruit of the apple, berry, or cherry-kind. 
Those of the apple kind are divided in- 
ternallv Into a number of cells. The 
seeds in the pomegranate, apple, and 
currant-trees, ate numerous in the ser- 
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vicc-trce tiiree; in the medkr five; in 
peach, plum, &c. a single nat or stone, 
coniaining' a kernel. 

FoMF/riA, in botany, a genus of the 
Monoccia Uexandria class ami order. Es- 
sentia) character: calyx, one-leafed, six 
cleft; petals- six: male, stamens six : fe- 
male, berry globular, with one scid in 
the centre, 'i'bere are- two species, Vfz, 
P. pinnaia and P. ternata. 

POMllfiREULLlA, in botany, so nam. 
ed in mcmor} of Lady du Gage de Pom- 
mcrcull, a gciiiis uf the 'I'riandria Mono- 
g) niii ciabb and order. iS'aturui order of 
Gnmiina, or Grasses. Essential chavac- 
ter: calyx, turbinate, two valved, three or 
four flowered; valves four cleft, awru f! 
at the back ; corolla, two valved, awncd. 
There is but one species, tU, P. cornu- 
copiae, a native of the East Indies, whence 
it was found by Koenig-. 
^ FOMUM, in botany, an apple .• a spe- 
cies of seed-vessel, composed of a succu- 
lent fleshy pulp, in the middle of which 
Is generally found a memhraiious capsule, 
with a number of cavities lor containing 
the seeds. Seed-vessels of litis kind have 
no external opening or valve. At the 
end opposite to the toot-stalk is frequent- 
ly a sHKiil cavity, called by g-ardetiers the 
e^e of the fruit, and by botanists ** um- 
bilicua," from its fancied resemblance to 
the navel in animals. 

PONiEA, in botany, so named in me- 
mory of John Fona, a genus of the Oc- 
tsndria l^isynia class and order. Matu- 
ral order of Sapindi, Jussieu. Essential 
diameter: calyx five parted, spreatling; 
petalii four, with pillifcrous glaiuls at *he 
tip : germ three-btded ; capsule three 
winged, three celled, with one seed In 
each cell. There is only one species, viz. 
y. guianensis. 

FONTEDERIA, in botany, so nanied in 
memory of Julius Pontedera, professor of 
botany at Padua, a genus of the Hexan- 
drit Monogynia class and order. Natural 
order of Ensatae. Narcissi, Jussieu. Essen- 
tial character : corolla one petalled, six- 
deft, two lipped; stamens three, inserted 
into the top, three inio the tube of the co- 
rolla; capsule three celled, Tliere are se- 
ven species ; these are aquatic herbaceous 
perennial plants, with fibrous roots, chiefly 
mt'ves of the East Indies; both root and 
slcni leaves sheathing, frequently sagit- 
tate; flow ers in spikes or umbels termi- 
asting, or put forth from the dovensheath 
of the leaves, each having a spathe* 

POIsTON, or Pontoon, in war, de- 
motes a little tloatnig bridge made of boats 
and planks. The ponton is a machine 
cSmsisting of two vefsc^ At a UtUc di9« 
VOIm X. 



tance, joined by beams, with planks laid 
across for the passage of the cavaby, 
the cannon, infantry, &c. over a river, or 

an arm of the sea, ^c. The late invent- 
ed ponton is of copper, furnished wiiu an 
anchor, &c. io fix it. To make a bnuge, 
several ot these are disposed two yards 
asunder with beams across them ; and 
over those are put boards or planks. 
'I'licy are also linked to each other, and 
fastened on each side of the river by a 
rope run through a ring in each of their 
heads, and fixed to a tree or stake on 
either shore : ttie whole makes one firm 
uniform bridge, over which a train of ar^ 
tillery may pass. 

l'(K)l', tlic stern of a ship, or the 
highest, uppermost, and hinder part of 
the ship's hull. 

POOR law9. Of the general outline of 
this most enormous riltnost Ineiicctu- 
al burden on ihe |K oplc, much has be en 
haiil Hi ihc exct Uc ul treatise of Mr. Cokm- 
houn. The 43 of Elizabeth, c. 2, is ttie 
foundation of all tliat is good in the poor 
laws; making provision for finding work 
fur the industrious anu able ; lor compel- 
ling the idle and able to labour ; and for 
aff ording relief to the diseased and inipo* 
tent; and the 13, 14, Charles 11. c. 12. is 
the foundation of ail tliat is evil, by form- 
ing the system of settlements and re- 
movals ; a system, establisliing oppres- 
sion, litigation, and expense, and which 
has been maiie more oppressive, and 
more productive of litigation and expense, 
by every subsequent statute, till the sta- 
tute of the 35ih of his present Majesty; 
which, by Ibrbiduing removals in case 
the pauper is not absolutely chaigeabie, 
has remedied more than half the evib 
occasioned by the former laws. 

(h'trsceia. The churchwardens of every 
parjsh, with two, three, or four substan- 
tial hotiseholders, according to the size 
of the parish, to be nominated in Easter 
week, or witliiii a month after, under the 
hands and seals of two or more neigh- 
bouring justices, and who shall be called 
overaecrsof the poor. 43 Elizabeth, c. 
2, s. 1. 

Wlure thire arc no churchwardens, 
ilie wliok power is vested in the over- 
seers, 17 Georjge II. c. 38, s. 15. 

Overseer dying, or becoming incapable 
of acting, two ja.*>lices may appoint an- 
other. Uid, s. 3. If any person shall isnd 
himself aggrieved by any act of the jus- 
tices, Ap." sessions, whose determination^ 
sliaU be final. Jbid, s.* 6. 

* In this artide the following^ abbrevi- 
ations will be used: P. denote pend^i 
P 
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Where there is no nomination of over- 
seers, P. 5/. on every justice of the divi- 
•ion. R. hy distress nom the sessions, to 
be levied by the churchwardens and o?cr« 
seers. 43 F.lizabcth, c. 2, s. 10. 

Parish officers, with consent of two 
justices, shall set children to work, whose 
psrents cannot miuntain them, and all 
persons, married or sinj^Ie, wlio cannot 
inaint;tin theniselves, and have no r<"^\\- 
lar trade or calling ; and one justice uuy 
■end petsons to the house of correction 
who will not work ; and the parish offi- 
cers, not having- an excuse, to be allow- 
ed by two justices, shall meet once in a 
month, St least, in the church, on a Son- 
day after evening service, to consult. P. 
20«. R. distress, and in default, commit- 
ment till paid. J. 2. A. tlie poor. Ap. 
sessions, /bid, s. 1, 2, 6, 11. 

Overseers, within four days after the 
end of tlicir year, shall account to two 
justices for all sums received and paid, 
and pay over what remains to their suc- 
cessors; who, in defiuilt, may levy it by 
tiistress, under warrant of two justices ; 
who, in default of distreasi, may commit 
till paid. Ibid* s. 2, 4. 

Every parish officer, neglecting to obey 
rej^^ulations of the above act, P. 40t. 
to 5i. ]i. disircss. J. 2. A. the poor. 17 
Geoige II. c. o8, s. 14. 

Parish officer neglecting his duty, or 
disobeying the warrant of a justice, P. 
40*. R. distress, and in default, commit- 
ment not exceeding ten days. J. 2. A. 
the poor. A p. sessions, giving ten days 
notice. 33 George III. c. 55, s. 1, 2. 

Hate. Parish officers shall misc, by a 
rate on all the inhabitants, a stock of flax, 
he to set the poor to work, and sums 
for the relief or the old and lame, who 
are not alile to work, and for apprenticing 
poor chiitlrcn. Rate to be made by con- 
sent of two justices. 43 Elizabeth, c. 2,s. 1. 

Parish officers shall cause notice to be 
given public!} in the church, of such con- 
sent of tlie justices, the next Sunday ; 
and no rate shall be collected till such 
notice is given. 17 George II. c. 3, s, 1. 
They shall permit the inhabitants to in* 
spect such rates at all seasonable hours, 
on payment of U. ; and give copies on 
payment of 6d, for eveiy twenty-four 
names. P. 20». A. to the par^ ag- 
grieved. Thid. s. 2, 3. 

Persons aggrieved by assessment. Ap. 
sessions. 17 George II. c. 31, s. 4. 

V. tlie mode of recovering it; A. tlie ap- 
plication ; Ap. the appeal ; J. 1 or 2, and 
^V. 1 or 2j justices ur witnesses. 



Goods of person*? refusing to pny mny 
be distrained in any part of the couiUy . 
and of any other county, on oath msde 
before a justice of such otlier oomfy, 
which oath shall be certified in the war- 
rant. Ap. to the sessions of die coiutj 
where the assessment was made. IMd. 1.7. 

If two justices perceive that the inhs> 
bitants of am' piirisli are not able to levy 
money sufficier,' ior the relief of the 
poor, tliey shall assess any neighbouring 
parishes within the hundred, in aidt asd 
if the hundred shall not be of sufficient 
ability, then any parishes within tlie 
county. 43 Elizabeth, c. 2, s. 3. 

Patner, grandfather, mother, or mod- 
mother, of persons wanting relief ^ttaO 
maintain them; P. 20*. per month. K. 
distress, and, in default, commitment tiii 
paid. J. S. A. the poor. J6id. s. 3; 11. 

Fathers leaving their wives and chil- 
dren, and mothers their children, char^- 
able to the parisli, having ability to msdn- 
tMn them, tlie parish officer^ where Mdi 
are left, may, by warrant of two juitices 
seize so much of the goods and chattels, 
or receive so mucli of the annual rent, IS 
such justices shall appoint, to reimburtt 
the parish; and such order tobecoafirm- 
ed by the sessions. 5 George I. c. 8, 8. 1. 

Farisii officers, with consent of the lord 
of the manor, may, by order of two jus- 
tlcei^ ereet CQtt»es on waste hoidf^ ftr 
the poor. 43 EKzabeth, c. 2, s. 5. 

They may also, with consent of two jus- 
tices, set up trades, &c. for the empW- 
mentof the poor. 3 Charles n.c. 4. s. S3. 

JReUef. Parish officers, with consent of 
the majority of the inhabitants, may con- 
tract with any person for the lodging* 
keeping, maintaining, and employing the 
poorj and persons refusing such relief 
are not entitled to any other. 9 Geoigs 
I. c. 7, s. 4. 

1 lie abominable oppression of this eze- 
ciable law has, however, been removed 
by another humane statute of the preieut 
reign ; for by 36 Gcorg-e III. c. 25, s. 1, % 
3, it is enacted, that it shall be lawful for 
the parish officen^ with tiie approbsttoa 
of one justice in writing, to relieve any 
industrious person :it his own h.ibitatioii, 
under certain circumstances of temporary 
illness or distress i and one justice msy 
order such relief for any time not ex- 
ceeding one month, provided the cause 
be written on the back of the order, 
which the parish officers are bound to 
obey; and two justices may continue 
such order from time to timi^, each pe- 
riod in succession not being more tbtn 
one month. 
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A justice, or a medical man, or cler^- 
ttan, by warfant of a justice, may visit 
workhouses, and examine the state of 
them, and heur complaints, and certify 
to the sessions; and if there should be 
any infectious disorder, tlie visiting jus- 
tice shall apply to another justice, or any 
other person visiting, which two jus- 
tices shall order such regulations as tJiey 
deem necessary, till the next sessions. 
30 George* HI. c. 49, s. 1, 2. 

Names of persons receivings parish re- 
lief to be entered in a buok. 3 Wil- 
liam, c. 11, 8. 11. And no other person 
to be relieved but by order of a justice. 
JUd. 

No relief to be ordered by a justice, 
unless for a reasonable cause, proved on 
oath, and unless the pauper shall have 
lint applied to a parish officer or a vest- 
ry, nor before the justice shall have" sum- 
moned the parish officers. 9 George I. 
c. r, 8. 1. 

The name of such person to be enter- 
ed with the others s and no parish office r, 
except on sudden emergency, shall hYu\i^ 
any charge on the parish for pei-sons not 
so registered. P. 3/. R. distress. J. 2. A. 
poor. hid. s. 2. 

Persons receiving- relief to be badged 
on the shoulder with a large Koman P. 
and the initial of the name of the parish. 
P. forfeiture of the relief, or commitment 
for not above twenty-one days. .T 1. 
And on every peace officer who shall re- 
lieve any person not so badg*d, 20t. 
R distress. J.l. A. half to the inform- 
er, half to the poor. 8» 9 WLUiam, c. 3. 
s. 2. 

SettlemenU. The general heads on 
which settlements are founded are, birth, 
apprenticeship, service, serving offices, 
renting lOL per annum, marriage, and 
estate 

1. Birth. Children, primd facie, whe- 
ther bastard or legitimate, are settled 

where bom; but with respect to bas- 
tards, if a woman goes colUisively to be 
delivered in another pansii, the child 
gains no settlement there. 

Bsstards born during an order of re- 
moval, or the suspension of it, belong 
to the mother's parish. 35 George 111. 
c. 101, 8. 6. And so of bsstards born m 
vagrancy. 17 George II. c 5, 5 25. And 
50 if horn in houses of industry in incor- 
porated districts. 20 George III. c. 36. 
Or in friendly societies. 33 Geom m. 
c 54^8. 25. Or in lying-in hospitali. 13 
Ceorge HI. c. 82. 

Legitimate children are settled as tbeir 



parents, till old enough to gain a settle- 
ment of their own ; the earliest period 
of which is seven years : at which age, 
by 5 Elizabeth, c. 5, s. 12, a child may be 
apprenticed to a peiteon using the seas; 
and by 17 George II. c. 5, justices may 
bind the child of a vagrant of the same 
age ; and any apprenuce gains a settle- 
ment in a place where he has resided tm 
such for forty days. 

2. Apprenticeship. The time required 
to gain a settlement has just been men- 
tioned. The apprentice most be legally 
bound, except that the contract not be- 
ing indented, which is fatal to the legali- 
ty in every other case, is not in this. 31 
George 11. c. 11. 

3 Service. Unmarried person without 
children, hired and servmg for a year, 
gains a settlement 3 William, c. IJ. 
But must continue a whole year in such 
service. 8, 9 William, c. 30. Serving a 
certificated member of a benefit soriety, 
no settlement. 33 George 111. c. 64, s. 
24. Forty days residence in the place 
necessary, but they need not be all tO« 
i^rthcr Where the last forty days are 
in difterent places, settlement where the 
servant slept the last night. General 
hiring deemed hiring for a year Hir- 
ing for a year, witli liberty to be absent 
at harvest, sheep-shearing, &c. gains no 
settlement ; but to serve a montn in the 
militia does. Hiring for one day short of 
a year no settlement. Serving for three 
hundred ;\nd sixty-five days, if leap-year« 
no settlement. Hiring at so much per 
week, conditionally to part at a month's 
warning, deemed a p^eneral hiring: and> 
as sucli a hiring^ lor a jear. 

4. Servine Offices. Persons coming to 
inhabit a place, and executing any annual 
and public ofBce forayear» settlement. 
3 William, c. 11. s. 6. 

5. RenUng 10/. per Annum. This gainS 
a settlement, if resided on 40 days. 13, 
14 Charles n. 

6. Marriage. As a general rule, the 
wife follows the husband's settlement ; 
but if the husbahd hss no settlement, 
or it is not known at his death, her 
own settlement is restored, and if the 
husband deserts his wife, her settlement 
remains. 

7. JBtfitfe. No person shall be removed 
from any estate while he remains on it. 
9 George I. c. 7. But no person gains a 
settlement by any estate whose purchase 
was less than 30/. Ibid. 

Persons who have no settlement, as 
foreigners, or whose settlement cannot 

be known, as deserted infaiiia» must be 
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t:ept by the parish where they happen to 
be. 

Ci-rlijicatcs This head is almost Hone 
awny by the salutary law which will be 
noticed under 

RemomUt. So much of 1.3, 14 Charles 

. II. c. 12, a<? enables jnsric-s to remove 
persons likciy to become ctiargeable, is 
repealed ; and no person can now be re- 
moved till actually charg^eable. 35 George 
III. c 101, H. 1. 

Jris'jces may suspend removal of [ler- 
sons iii, either under a vagraut nmm^ or 
order of removal; expense attending the 
suspension to be paid by the parish offi- 
cers of the place to which the pauper is 
to be removed ; on refusal to pay within 
three days, R distress and sale, with 
costs, not exceeding 405. J. 1. If out 
of the j'tri«!diciion, warrant of distress to 

^ he bucked by a Justice having jurisdiction. 
Ap. to the sessions, if charges and costs 
exceed 20A Ibid. s. 2 

Every person convicted of larceny or 
felony, or deemed a rogue and vagabond, 
or disorder)}- person, or who shall ap- 
pear to two justices, on oath of one wit* 
ness, to be a person of evil fame or re- 
puted tiiief, and shall not give a satisfac- 
tory account of himself and way of living-, 
antl every unmarried woni iu with chihl, 
shall be deemed actually charg e able, and 
be removed as sucIj. /did. s. 6. 

Person refusing to go with an order of 
removal, or returning wiien lemovcd. I' 
commitment as a v.iga)iond. J. 1. 13, H 
Charles U. c 12, s. 3. 

Parish officer refusing to receive a per- 
son so sent* P. bound to the assizes or 
sessions, tp answer tlie contempt. J. 1. 

If removed into another county or ju. 
risdiction, and the parish officers rt tuse 
to rece-ve, V. Sf. A. to tlu- pf)or of the 
place from which the pauper is removed. 
11. distress, and in default, commitment 
for forty days. J.], of the jurisdiction to 
which removed. W. 2. 3 WilUamy c. 
U.S. 10. 

Appeal from orders of removal to the 
sessions of the county from which the 
pauper was removed. 8, 9 William, c. 

30, 8. 6. It must be to the sessions of 
the county, and not of any corporate 
town. 

Foon's ?Y;rr, an assessment raised 
tliroughout England and Wales, for the 
temporary relief, or permanent main- 
tenance of all such persons, as, from 

ng'e, infirmity, or povrrty, cannot them- 
selves ])rocnre the nicaiis of subsistnnce. 
The first statiite, or law, made in Eng. 



land, which ||rives any particalif diree' 

tions concerning paupers, was 11 Henry 

VTI c. 2. It directs •* that every beg- 
gar, not able to work, shall resort ro the 
hundred where he last dwelt, is best 
known, or was born : and shall there 
remain, upon pain of being f^et in the 
stocks, .three days and three nights, 
with only bread and water, and then 
shall be put out of town." The insaf* 
ficiency of 'his regulation soon became 
evident, and in 1531 an act was passed, 
whereby the justices of every county 
were empowered to grant licenses to 
poor, aued, ami impotent persons, to 
beg wiihm a certain precinct: but if 
they were found begging withoHt li- 
cense, or beyond the limits specified^ 
they were either to be whipped or set in 
the stocks. This, however, was a very 
inade<^uaie mode of providing for the 
poor ; and in 1536 an act was passed, di- 
recting the governors and ma},'istr.ites of 
coimties, towns, and parishes, to provide 
for every aged, poor, and impotent per- 
son, who should have dwelt three years 
in any place, by means of the volimtary 
ahns of charitable pensons, which were to 
be collected, for this purpose, m every 
parish The act likewise diitected, that 
stur 1} vagabonds should be compelled to 
work', and that children from five to four- 
teen years of age, who lived in idleness, 
and were founa beg|>'ing, should be pat 
to service. 

Upon the destruction of the monaste- 
ries, from the charities of which the poor 
bad derived their principal support, some 
further ineffectual attempts were made 
for their relief, by means of voluntary 
donations; but it was at length found ne- 
cessary to stimulate public charity by a 
compulsory clause, in an act jiassed in 
156.3 This act directed, that if any 
parishioner shall obstinately refuse to pay 
reasonably towards the relief of the poor, 
or should discourage others^ the justices 
of the peace, at their quarter-sessions, 
might tax him to a reasonable weekly 
sum, which if he refused to pay, they 
might commit him to prison. This may 
be considered as the orit^in of the poor's 
rite, \rhich was rend^i-red more general 
by an act passed 167 which directed 
that assessment should be made of the 
parishioners of every parish, for the re- 
lief of the poor of the same parish ; which 
was the first regularand efiectual parochial 
assessment for the poor in England in 
1601, further regulations were adopted 
on tliis subject ; it being enacted by 4j 
ElizabetJj, c. 2, that every parish sboul4 
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be bound to provide for its own poor, 
fln<^l t!);it overseers oi' the poor shoidd 
be unaually appointed, who, with 
the chttTchwardeiM, should raise, by a 
piriah rate, competent sums for this 
purpose : the mode in which the a^ess- 
ment was directed to be made was, 
that the justices of the peace 'of every 
ooanty or place corporate, or the ma- 
jor part of them, at the general ses- 
sions to be held after Easter following, 
and so yearly, as often as tliey should 
think fit,' should rate every parish to such 
a weekly sum of money as they slLrtuld 
think coMvenient ; which sum, so taxed, 
was to be yearly assessed b^ an agree- 
ment of the parishioners within them- 
selves, or in default thereof, by the 
churchwardens and petty constables, or 
by an unier of the justices of the peace: 
tnd If any person refused or neglected 
to pay the portion of money so taxed, 
it might be levied by distress, and in 
default thereof, the person to be com- 
mitted to prison till the money was 
paid. In this mode, or with very little 
variation, the poor's rate has continued 
to be annually levied; but as, from the 
increase of population, tlic advanced 
price of all the necessaries of life, and 
other causes, the number of the poor 
has been greatly aug-mented, the sum 
raised for their support has progressive- 
ly advanced to a very important magni- 
hide. 

According- to an estimate, published by 
Dr. Davenant, of the sum raised by the 
poor's rate in England and Wales, in the 
ktter part of the reign of Charles II. it 
amounted to 665,352/. As the number of 
the poor increased, it not only became ne- 
cessary to raise u greater sum for their 
nuntenanee, hut new cases arose with 
respect to the chiims of individuals to this 
kind of relief, in consec^iicnceof which va- 
rious acts were passed for explaining and 
amending the laws of the refief of the 
poor. In 1735, the House of Commons 
appointed a committee to consider of the 
existing laws relative to the maintenance 
and settlement of the poor, and what fur- 
ther provisions mig-lit be necessary for 
their better relief and employment. The 
committee came to several resolutions, 
vhich were agreed to by the house; the 
most important were, ** that the laws in 
heing", relating to the maintenance of the 
poor of this kingdom, nrc defc-ctive ; and, 
M>twitb^anding they impure heavy bur- 
dens on parishes, yet the poor, in most of 
them, are ill taken care of:" and that it 
isTtiy expedient, that the laws relating 



to the poor should be fedoeed into one 

act of pailianient. 

In irr6, a return was ordered to be 
made to parliament of the total expendi-* 
ture on account of the poor, for one year, 
ending at Easter; pursuatit to which, ac- 
counts were received from 14,llo pa* 
rishes, or places, in England and Wales, 
from which it appeared, that the aggre- 
gate sum expended was 1,530,804/'. 6». 3d. 
and that there were then 197v> work- 
houses, capable of accommodating 89,775 
persons. In 1786, a return Was again 
ordered to be made, of the average annual 
expenditure of the tliree preceding years, 
when accounts were obtained from 14,240 
parishes, or places, and the total was 
found to have increased, in the short pe- 
riod often years, to 2,004,238/. 5.?. Ud. 
since which time a still greater increase 
has taken place. 

In the year 1803, an aet was passed for 
procuring returns relative to the expense 
and maintenance of the poor ; from the 
answers and returns nmBt pursuant 
thereto, the foUowing particulars are de- 
rived. 

Out of 14,611 parishes and places from 
wliich accounts were received, 3765 jia- 
rishes maintain all, or pai't of, their poor 
in workhouses. Tlie number of person* 
so maintained, durlnj; the year ending 
Easter 1803, was 83,468; and tlie expense 
incurred therein amounted \o l,ulti,445/. 
15s. 3d. being at the rate of 13^. 3«. 6|</. 
for each person maintained in that man- 
ner. 

The number of persons relieved out of 
workhouses was 956,248, besides 194, J52, 
who were not parishoners. The expense, 
incurred in the relief of the poor, not in 
workhouses, amounted to 3,o61,4 i6/. iG.f. 
lO^d. A larg-e proportion of those, who 
were not parisliioners, appear to have 
been vagrants, and it is probable that the 
relief given to this class of poor could not 
exceed two shillings each, amounting to 
19,4u5/. 49. This sum being deducted * 
from the above 3,061,446/. 16«. lO^d, 
leaves 3,042,041/. 12«. lO^d. being at the 
rate of 3>. 3?. 7^d. for each parishioner re* 
Iieved out of anv workhouse. 

The number of persons relieved in and 
out of workhouses, was 1,039,716, and as 
the resitient population of England and 
Wales, in the year 1801. appeared from 
the returns made untler the population 
act to have been 8,872,980, the number 
of parishoners 'relieved from the poor's 
rate appeal's to be twelve inahundredof 
the resident population. 
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The expenditure, in suits of law, re- chiclive of opium. The officinal poppy l* 
movaJ of paupers, and expenses of over- a nutivc of ihe southern parts of Europe, 
■eert »nd other officen» amounted to but it it thought to hvrc been originalty 
190,072/. I7t. i</. and the turn expended from Asia, where it is cultivated in great 
in purchasing- materials for employing the abundunce. Opium, called, also, opium 
poor, to 47,523/. 4ii/. thebaicum, from its being anciently pre* 
The poor of 393 parishes are stated, in pared ehieHy at Thebes, has been fon^ 
the returns, to be farmed, or mAinuincd and highly celebrated as a medicine. Iti<» 
under contract ; and (lie poor of 764 pa- imported into this countrv, and the con- 
rishes are maintained and employed un- tincnt of Karope, in flal cakes, covered 
dcr the regulations of special acts of par- with leares, to prevent their stic1dn|f to- 
liament. ffether. It has a reddish-brown colour, 
TIic total sum ra-scd by the pf»or's rate, and a strong- peculiar smell. It w the 
and other parocfiiul rates, within the year chief narcotic now employed; d acts di- 
ending Easter IboJ, was 5,348,iv>o/. 9*. rectly upoii the nervous power, dimiiHill- 
The average rate in the pound was, injr the irritability and mobility (^t tlie 
in England 4s. A^J. and in Wales 7a. 1^(1. system. From the sedative power ot 
the averag-f of Enc;"Iand W des 4^. S^d. opium, by which it allays pain, inordinate 
The great increase of the sum thus le- action, and restlessness, it is employed ra 
vied upon the public, and its present mas'- various diseases. Bemdes the sedative 
nitude, naturally su^g^est a (lout)t, whe- power, it is known to act more or less as 
llier the estahlished claim to this kind of a stimulant, exciting- the motion rfuie 
relief may not liavc become, in many in* blood; and by the conjoined effort of me 
stances, the dependance of idleness, in- sedative and stimulant effect* opium au 
stead of the support of age and helpless* been thought to produce intoxication, a 
ness. H*is also probable, that the laws, quality for which it is much used in the 
by which the jjoor's rate was originally eastern countries. The manner in whicn 
established, had no relation to the pecu- this drug is collected in the east is ' 
niary relief of the able-bodied labourer, lows: wnen the capsules are about halt 
and that it was only meant for the relief grown, at sun-set, they make two longitu- 
of those, w 1k) either iiad no work, or \\\xo dinal double incisions, passing from beloW 
were unable to work. In later years, upwards, and lalvinij caic not to penetlStS 
however, it has been generally extended the internal cavity. The incisions are re- 
to the reli. f of the labourer; and the peated every evening, until each capsule 
quantity oi t lull relief has been measured has received six or eight wounds; they 
by the higli price of provisions, which is are then allowed to ripen their seedi. » 
one of the principal causes of the great the wounds were madle in the heat of w 
augmentation of the poor*s rate. day, a cicatrix would be too soonforme^ 
Mr. Malthus, in his " Essay on the Tlie night dews favour the distillation of 
Principle of Population," advises the to- the juice. Early in the morning old w©» 
tal abolition of this system of parochial men, boys, and girls» collect the juice, by 
relief, by proposing, that a regulation scraping it off, and deposit the m hole m 
shfi-ilfl he made, deehirinp" tlmt no cliiKl nn c-irthenpoi, \v]iere it is workcdbythc 
born trom any marriage, taking place af- hands in the open sun-shine, until it be* 
ter the expiration of a year from the date comes of a considerable thicknesB. It * 
of the law, and that' no illegitimate child, then formed into cakes, of a globular 
born two years after "Ju- same date, sliould shape, and of about four poimds each m 
ever he rntitled to paroci.iai assistance. — weight, and laid into little earthen vessels 
To give li more general knowledge of this to be furtlier dried. They are then CO* 
law, he proposes, that the clergyman of veted over with pojjpy or tobacco leaftti 
the parish should, previously to every and thus dried, they are fit for sale, 
marriage, read a short addrtss to the From a variety of experiments, made on 
parties, stating the strong obligation on a large scale, it is found, that opium may 
every man to supjjort his own children, be obtained from the ijoppy cultivated w 
and the necessity, which had at length this country, which, in colour, consist- 
appeared, of abandoning- all public insti- ence, taste, &c. is, in every respect, as 
tutions for their relief, as having produc- good as that which is imported from fo* 
ed effects totally opposite to those which reign parts. It is thus procured: wben 
"Were intended. See Populatiox. the leaves die away and drop off, the cap- 
POPPY, we have, under, the word Pa- sales, being then in a p^reen state, are cut 
PAVER, given a botanical account of the in slits :d)out an inch long, on one side <» 
plant; we arc now to speak of it as pro- the iiead only: immediately on the mc*' 
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slon being made, a milky fluid will issue 
out, which, being of a glutinous nature, 
«in adhere to the bottom of the incision ; 
but some are so luxuriant, that it will 
flrnp from the head. The next (hiy, if 
the weather should be line, the opmm 
will be of a greyish substance, and then 
may be scraped oiF with the edge of a 
knife, and in a day or two it will be of a 
proper consistence to make into a mass, 
ajid to be put in pots. The white poppy 
is commonly considered as the omcinail 
pitnt, but any of the varieties may be em- 
ployed indiscriminately, since no difter- 
ence is discovered in their sensible qua- 
lities or effects. 

The heads, or capsules, being boiled in 
water, impart a narcotic juice. The liquor, 
strongly pressed out, suffered to settle, 
darifod with whites of eggs, and CTspo- 
nted to m due consistence, yields an ex- 
tract, possessing the virtues of opium, 
only in a much milder degree. This is 
called the syrup of the white poppy, and 
is adapted to the ose of children. It may 
be observed, that the seeds possess no 
narcotic powers; they consist of a simple 
farinaceous matter, united with an oil, and 
in some countries they are eaten as food. 

POPULATION, the proportion of in- 
habitants which a country or district con- 
tains. The increase or diminution of the 
members of a slate has at all periods been 
IboQght an object deserving the atten- 
tion of government*; ; hut very different 
opinions have been entertained on the 
subject 

Some andent nations adopted regula* 

tions to prevent any aug"mentation of the 
number of citizens; but in modern times 
it has generally been thought proper to 
encourage population, as enential to the 
strength and prosperity of a state. Posi- 
tive regulations against the increase of 
population are superfluous and nugatory; 
It IS linuted in every country by the 
means of subsistence, and if it ever actu- 
ally passes this barrier, it must, in a very 
short time, be restored to its former le- 
vel. So long as there is a faculty of sub- 
■steoce, men urill be encouraged to ear- 
ly n nrriages, and to a careful rearing of 
iheir cliil(h*cn. In the American states, 
the iuliiibitaiils, particularly such as uxx 
engaged In agriculture, congratulate 
themselves upon the increase of their fa- 
milies, as upon a new accession of wealth ; 
for the labour of their children, even in 
SB early stage, aoon redeems, and even 
repays with interest the expense and 
trouble of rcririncf them. In such coun- 
theg the wages of the l^ourer are high. 



for the number of labourers bears no pro- 
portion to the demand and to tlie gene- 
ral spirit of enterprise. In many Euro- 
pean countries, on tlie other hand, alai^e 
family has become a proverbial expres- 
sion for an uncommon degree of poverty 
and wretchedness. 

The obvious principle, that population 
is necessarily limited by the means of 
subsisience, has been stated, and conclu- 
sions drawn from it, by many difi'erent 
writers; but it has lately been discussed 
at great lengtli in an " Essxiy on the Prin- 
ciple of Population," by Mr. T. R. Mal- 
thus, who has endeavoured to prove that 
population invariably increases where the 
means of subsistence increase, unless pre- 
vented by some very powerful and obvi- 
ous check ; and that these checks, and 
the checks which repress the superior 
power of population, and keep its effects 
on a level with the means of subsistence, 
are all resolvable into moral restraint, 
vice, and misery. Under whatever de- 
nomination the causes which adjust popu- 
lation to the circumstances of the coun- 
try may be clusscd, it is ceriain that they 
exist in every civihzcd country, and while 
the nature of man remains the same, they 
must continue to exist, although operat- 
ing in a greater or less degree, according 
to the progress the country has made in 
cultivation, commerce, and political pow- 
er. In the northern states of America, 
where tlie means of subsistence are more 
ample, the manners of the people more 
pure, and the impediments to early mar- 
riagea fewer than in any of the modem 
states of Europe, the population was 
found to double itself for some successive 
periods every twenty-five years, while in 
Great Britain, where commerce and ma- 
nuikctures have created large towns, 
where an almost constant supply Is want- 
ing to recruit a formidable army and na- 
vy, and where many other causes exist, 
which prevent any considerable increase, 
the population has not doubled itself in 
more than one hundred and fifty years. 

If a powerful check to increase must 
exist in some form or other, Mr. Malthus 
observes, that it is clearly better it sliou] t 
arise from the foresii^lit of the difficulty 
of rearing a family, and the fear of de- 
pendant poverty, than from the actual 
pressure of pain and sickness : moral re- 
straint, or the determination to defer or 
decline matrimony, from a consideration 
of tiie inconveniences or deprivations to 
which a large portion of the community 
v/ouM subject themselves by pursuing 
the dictate of nature, is therefore a virtue. 
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the practice of which is moit earnestly 
to be c ncouraged. If no man were to mar- 

r}", wlio ha'I not a fair prospect of provid- 
ing- for tlie presumplivc issue of his mar- 
riage, population would be kept within 
proper hounds; men and women would 
niariy lat;.r in life, but in tlic full hope of 
their reward, tlu v w ruld itrfjuire hubits of 
industry and frugititi^, and inculcate the 
same in the minda of their children. Mr. 
Malthus does not actually piofjosc that 
any Tcstrn'mt upon marriage between two 
persons of proper age should be enforc- 
ed law» but insists that the contract of 
niamages» between persons who have no 
other prospect for providing for tlicir off- 
spring than by throwing them on a pa- 
nth, tfliould not be, as it is at prescpt, 
encourapr^d by law. With this view, he 
sup-.^T-sts a plan for t!ie gradual :tljolitIon 
of the pt»or laws; but, until tin [)()or arc 
more cnhghtcned, and better iuiit ructed in 
moral duties* it is much to.be feared that 
the total abolition of these laws would 
produce much more vice and misery than 
at present exists among them. 

Although a knowledge of the state of 
the population has been deemed impor- 
tant in most countries, few attempts had 
been made to ascertain Ibis circumstance 
with predtton, tin within a very late pe- 
riod. In the year 1757 a general enume- 
ration w:is taken in ilu' Iclns^dom of Swe- 
den, which has since been continued ; 
but most of the other governments of 
Europe were satisfied with the returns of 
tl»r niin,!i( r of houses, families, or per- 
sons payinj^ particular taxes. It remained 
for the new government of the United 
States of America to set the example of 
a complete enumeration throughout a ?e* 



ry extensive territory, and apparently 

made with as much precision as the na- 
tnre of the subject admits. The act of 
Congress, for tlu- first census, passed the 
first of March, ir. U ; it directed the m»r- 
shal of every district to superintend the 
enumeration of the state whi-re he exer- 
cised his functions, antl uutliorizt-d him to 
call in w liat aid and assistance he might 
judge proper. He was ordered to in«a 
a return within nine months to the Pre- 
sident of the Ignited States, distinguish- 
ing in the return tiie number ot free 
males under and above theage of nxteen 
years, the number of free females, and of 
slaves. The Indians, who mit^ht live in 
the districts, were not to be included in 
the list of population. Every asaistsnt in 
the enumeration was directed, before 
transinittinj;- his account to the marshal, 
to uflix it in two or three of the mostfrc- 
cjucntcd places of ahsembly within lot 
bounds, that it mifflit receive any correc- 
tions which the inhabitants might sug- 
gest. In this manner the census was 
completed, and the result announced a 
population of 3,9:29,326 inhabiUnts, in- 
cluding 697,697 slaves. The inhabitants 
of the north-west territory were not in- 
cluded in this number, but the population 
of that part was then so inconwdersWe, 
that it would have made no iinport:int 
difference in the total 'lunibcr. On the 
twcnt} -eighth of February, lii(X>,/i» act 
was paiiseil lor taking the second cenMWi 
pursuant to which the returns were 
transmitted to the President in Decem- 
ber, 1801. The particulars of this enu- 
meration, with the totals of the former, 
arc given in the following statement: 
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TMUi ITVl. 


Itee White 
Malet. 


Free Whit*- 
Fcnalrt 


All oihM 
free pcr- 

KMll. 




Ten\ 1801. 


Miune 


96,540 


76,832 


74,069 


818 




151,719 


New Hampshire 


141,885 


91,258 


91,740 


852 


8 


183,858 


Vermont .... 
Ifaflsachafettf . 


85,539 


79,328 


74,580 


557 




154,465 


378,787 


205,135 


211,258 


6,452 




422,845 


Rhode Island , . 


68,825 


31,858 


33,380 


3,3U4 


380 


69422 


Connecticut . . , 


237,946 


121,193 


123,528 


5,330 


951 


251,002 


New York . » . 


34J,120 


287,094 


268,122 


10,374 


20,613 


586,203 


New Jersey . . . 


184,139 


98,725 


95,600 


4,402 


12,422 


211,149 


PennsylTania . . . 


434,373 


301,467 


284,628 


14,564 


1,706 


603,365 


Delaware .... 


59,094 


25,033 


24,819 


8,268 


6,153 


64,273 


Maryland .... 


310,728 


113,683 


108,3 lu 


19,987 


107,707 


349,692 


^^ia .... 


747,610 


264^399 


254,275 


20,507 


346,968 


886,149 




93,961 


85,915 


741 


40,343 


320,960 






17 1,ti4f5 


1 DO, no 


/ ,U4J 


loo,^VO 


47o,10o 


j South Carolina . . 


249,073 


100,916 


95,339 


3,185 


146,151 


345,591 


^rgia .... 


82,548 


53,968 


48,293 


1,019 


59,404 


162,648 


Ivmieasee .... 


35,691 


47,180 


44^539 


309 


13,584 


105,602 


Territory N.W. of Ohio 




24,433 


20,595 


337 




45,365 


Mississippi territory 




2,907 


2,272 


182 


3,489 


8,850 


{Indiana territory . 




2,979 


2,318 


188 


156 


5,641 




3,929,326:2.194^002 


2,109,886 


11)8,419 


893,331 


5,305,638 



other parts of Europe, tl)c number of fe- 
males living has been found to exceed 
thst of the males^altboogrh the difference 
is not so great as was furmsrly supposed} 
in America, however, the fact is the con- 
trary, the number of the females bein^ 
equal to that of the males only in three 
or four of the states, aiul taking the total 
nTimbers of males and females, the pro- 
portion is ninety-six females to one hun- 
dred males. 

The population of Great Britain was 
long a subject of great uncertainty, both 
with respect to the actual number of in- 
habitants, and their increase or diminu- 
tion ; it became a subject of frequent con- 
troversy among- writers on the internal 
policy and strength of the countr}', till it 
was at length set at rest by an act of par- 
liament, passed 31st December, 1900, 
which directed a general enumeration of 
houses, families, and persons, to be named , 
on the 10th March, 1801, in England and 
Wales, and in Scotland as soon as possi- 
ble after that day. This diiTercnce was 
necessary, because, in the colder climate 
of Scotland, it was not certain that all 
parts of the country would be easily a6« 
cessible so early in the year. An abstract 
of the answers and returns made, was 
laid before both houses of parliament, in 
December following, which though una- 
voidably defective in some respects, fur* 
nishes mudi unexceptioaable infonikatioQ 
on the subject. 

Q 



The most striking circumstance which 
this account exhibits is, the great increase 
wluch has taken place since the enume- 
ration in 1791, the addition being more 
than a third part of the whole number of 
inhabitants at that period, or 1,376,312 
persons. Should they continue thus to in- 
crease one-third of their number in each 
succeeding ten years, they would, in 
about twenty-five yeai-s, equal the popu- 
lation of Great Britain, as it appeared by 
the account of 1801 ; but should they only 
rr,ake the same addition in each succeed- 
ing ten years, as in the above period, it 
would require about forty years to attain 
the same degree of population. 

The increase shown by the above ac- 
count being much |^ater than any other 

civilized nation can boast, it may be 
doubted, whether, having already made 
such considerable progress, this increase 
win still continue ; but the United States 
sre so diffierently circumstanced from any 
European nation, with respect to tlie 
means of subsistence, that while tbcy 
preserve peace with other powers, the 
Tsst tracts of unsettled lands which they 
possess, will Inn^" continue to favour the 
greatest natural increase of the inhabi- 
tMits, as well as attnet emigrants from 
ether countries. 

Another peculiarity which these ac- 
counts present, is the proportion of males 
I tad females. In (iUreat Britain, and most 

VOL. X, 
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■ 

Wales .... 
Sootluid • « • 
Arm^-, indaditl^ 111' 

1 lltl9 

1 IlllA .... 

Navy, including M»» 
finei . . • . 

Seamen, in llefMter< 

cd Shipp'n^ 
Convicts, on board 
the HvSkn . . 


HOUSES. 


PERSON'S, 


— ^ 


Bjrhow 
mtnjp famt* 

lies occu- 
pied. 

— . — — 


Vnin. 
failiited. 






TMaL 


1,472,870 
108,053 
294,553 


1,787,520 
118,303 
364,079 


53,965 
3.511 
9,537 


3,987,935 
734,581 
198^51 
126,279 
144,558 
1.410 


4,343,499 
9Hit 'Ififi 

864^487 


8,331,434 
1,599,068 
198,331 
126>279 
144^558 
1,410 




































Totals . 1 


1,875,4/613,269,903 


67.013 


5,450,292 


5,492,354 


10,942,646 



The islands of Guernsey, Jersey, Alder- 
Bey, And Sark, the Scitty Islands, and the 
We of Man. were not comprised in the 
enumeration ; the total population of tliese 
islands has been usually estimated at 
about 80,000. The number of houses in 
Ireland has been nearly aacertained, by 
the coUcctinn of a hearth-money tax, from 
whence^ jt has been compiitfd, that the 
population of that part of tiie united king- 
dom aonewbat exeeeda four milKona of 
persons. Therefore, with a very moder- 
ate allowance tor those places from which 
no returns were received, and for omis- 
aiona in othera, the total popuUtion of 
the united kingdom of Great Britain and 
Ireland amounted to 15,100^000 penoni. 

At t!ie beginning- of the precedingcen- 
tury. Dr. Davenant pubhshed an account 
of the total number of houses in EngJand 
snd Wales, aceoi^ng to the heaith-booka 
of Lady -day, 1690 ; ^is account waa pro- 
bably fts correct as the above, and a com- 
parison of them shows an increase from 
1690 to 1801 of 361»708 houaes, which, at 
51 penont to * bouie, makea an increaae 
of 1,465,563 persons. This appears to be 
the least increase ihat can have taken 
place ; but it has certainly been greater, 
on accoDUt of tbe number of addiera and 
aeamen ezceedinff tfaoae employed in 
JL690. 

A circumstance, \r hirh cinsed consi- 
derable disagreement in the estimates, 
which, previously to the enumeration, had 
^een formed on thiaaubjec^waathe want 
df vn^CKiit acooQiits to dttexinine the 



proportion of persons to a house. Br. 
DavenpajU and Dr. Brakenridge reckoned 
mx persona to a house ; while Hr. 0. King 
allowed ruther more than 4^ in London, 
4y^ in the cities and market towns, and 
four in the villages. Dr. Price asserted, 
that six persons to a house for LondoAl 
and fiye to a house for all England, vu 
too large an allowance ; but the fact now 
appears to be, that in England and Wales 
the proportion is 5:^ persons to a housej 
and in Scotland 5>. 

The proportion of inhabitnnts to a 
house differs very considerably in some of 
the eountiea of England ; the cliief cauie 
of this difference ia tihe laige towns, and 
particularly the sea-ports, which some of 
them contain, as in such places the inha- 
bitanta five more crowded together than 
in moderate sized inland towBa» TtiiB dif- 
ference, in this respect, between hr^^^. 
towns and those of less extent will be 
ahown, with tolerable accuracy, by the 
following atatementa. 



Znhabiuinu. 
864,845 

84,020 
77,653 
63,645 
43,194 
33,300 
32,166 
29,516 
28,366 



The other towns in Snglaad cdnfun- 



Town*. Persoas to a bwHC- 


London 


n 


Mancheater 




Liverpool 




Bristol 


6 


Plymouth 




Bath 


ri 


Portsmondi 


6 


Hull 


H 


Newcastle 


9 
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jTipr upwards of twenty tbotmad inhabi- 
Unts arc the following; 

lobabittntt. Towns. Penom to • Home. 

73,670 BinningUam 5 

5.1,162 Leeds • 4| 

36,832 Norwicli 4? 

51,314 Sheffield 4| 

28,861 Nottingham 5| 

The latter are all manufactunng; towns, 
thp tmdc of'whicli had, for several years 
previously to the enumeration, been in a 
my distressed litoation, and had reduc- 
ed the population much below its usual 
standartl ; a few years of peace will re- 
store the inhabitants which these towns 
had lost, and i«duee^ in some degree* the 
population of the principal out-ports. 

Proportion of persons to a house in 
tovDs <^ a moderate size. 



lofmbitanti. 
7,909 
7,668 
7^5 
7,579 
7,531 
7,398 
7,030 
6,828 
6,730 
6,505 
5,794 



Tovmt. 

Devizes 



•»a 

5 



5* 
5| 



Salisbury 
Bury 

Gloucester 
Wellington 
Lincoln 5 
NoKbampton 5| 
Hereford 5 
Nevark 5 
Tiverioa 5j 
Taunton 5 



The ermmcration has not only ascer- 
tainetl with precision the proportion of in- 
habitants to the houses, but likewise the 
proportion of males and females. It has 
been long" known, that more male children 
come into the world than females, of 
vhich additional evidence is furni-shed by 
the registers of baptisms collected on tliis 
occasion, tlie total of the twenty-nine 
years for which returns were required, 
heing 3,285,188 males, and 3,150,922 fe- 
Adei^ or 104 males born to 100 fe- 
aales. This approaches much nearer 
to equality, than the proportion which 

{revious accounts bad appeared to esta- 
lish, and will probably oe found nearer 
the truth. It has been asserted, that al- 
though more males arc born than females, 
there are more females living than males. 
This opinion appears to have been form- 
ed from accounts of places of small esrtent, 
or in which the males belonging to such 
places, who at the time were employed 
in tiie army and sea-service, were not in- 
cfaidedi and if only the resident popula- 
tion is considered, there certaiidy will 
appear an excess of females in almost 
every part of Great Britain. In the ma- 



ritime conntie'i there appears to be on an 
average IIU females to 100 males, and in 
the inland counties 104 females to 100 
males . There ean be no sufficient reason, 
assigned for a greater proportion of fe- 
males residing in the counties which con- 
tain sea-ports, but their connection witk 
males engaged in a seafkring life; and in 
reality the proportion of females is not 
greater in these counties than inthe others, 
but it unavoidably appears so, in conse- 
quence of persons in the navy and mer- 
chants* service having been accounted for 
in a body, and therefore not beini^- Inrhid- 
ed in the returns of the parishes to whicii 
they belong. Ofthetotafnumberofmalea 
in Great Britain, it appears that one in 
twenty-seven, or nearly four in 104, are 
in the army and militia, which corres- ' 
ponds with the appearance of an excess 
of females in the inland counties whence 
most of our soldiers, but scarce any sai- 
lors, are supphed; and of tlie total num- 
ber of males in Great Britain, tlie army, 
navy, and seamen in the merchants' ser- 
vice, amount together to. one in lljj, or 
somewhat less than 10 out of 110; v, !iich 
agrees so nearly with the average excess 
of females in the maritime counties^ that 
little doubt can remain that the appear- 
ance of an excess of femnles has been 
caused merely by soldiers and seamen 
not being induded in the parochial re- 
turns. 

The total ntimber of males, including 
the army, navy, Stc. was 5,450,292 j the 
total of females 5,492,354, exceeding the 
males by 42,062, which difference, of less 
than one in 100, may be accounted for 
by emigration from this country to the 
East and West Indies, America, &.c. very 
few females going from hence to reside in 
foreign parts, in cuniparisoii w ith the num- 
ber of males who are continually leaving 
the country in commercial pursuits, or 
from other motives. The result of the 
enumeration, tlierefore, strongly proves 
thnt t!)e ?inmber of males and females 
living is as nearly equal as in a subject 
of this nature could be expected s and 
the circumstance, of a greater propor- 
tion of males being born, appears a 
necessary provision tor maintaining this 
equality, as providing against the greater 
adventitious mortality among males, in 
ronscquence of tlie casualties to whicli 
they are exposed, and particular^ from 
war and navigation. 

An attempt was made to aaoertain the 
poi)ulution of France, by command of the 
government, in the tenth year of the Re- 
public, but the account does not appear to 
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ha-v c 1> cn very accurately taken. The to- earthenware. Thmi^h siliciotis earth is 

tal population of the 102 departments, into the incf^'edient which is presc nt in largest 

which France was then divided, was stat- proportion in these compounds, yet it is 

ed at 33,104,343 persons, over an exteot the argiltaceoiis which more particularly 

of about 185,600 square iiiiK s. This ac- gives them tlieir character, as it comniu- 

count incliidcd tliirtoen drpai trntMits in- nicates ductility to the mixture when soft, 

corporaled with the north of France, and renders it capable of being turned in- 

four departments in the south, and some to any shape on the lathe, and of being 

smaller acq ui tuitions, comprehending, in baked. 

the whole 23,790 square nules, COtitsin* The clays are native mixtures of these 

ing 5,114,419 inliabitiints. earths; but they are often rendered unfit 

POPIJLUS, in botany, poplar, a genus for the manufacture of at least the finer 

of the Dioecia Octandria class and orvler. Unds of porcelun, from other ingredi- 

N.itural order of Amentaceac. T'^^rntlal cuts which they also contain, 

cliariicter • calyx of the ament a tiat scale, The perfection of porcelain will depend 

torn at Uic * edge ; corolla turbinate, greatly on the purity of the earths of 

oblique, entire: female, stigma four-cleft; which it is composed; and hence the 

capsule two celled; seeds mam . pnpp i^e. purest natural cl:i\ s, or those consisting 

There are eleven species ; among which of silex and arg-il alone, are selected, 

■we shall notice tile P. tremuht, trembling Two substances have been transmit- 

poplar-tree, or asp, as it is called from ted to Europe, as the materials from 

the German fi/jr, whicli is the general wliich the Chinese porcelain is form- 

Tiame of all p<)[)lars; it has- a green ed, which have been named Kao- 

smooth bark; tlic leaves at first breaking lis and Petusse, which see; it was 

out are hairy above, and cottony under- found difficult to procure, in Europe, 

neathf hut when full grown are smooth, natural clays equally pure, and hence, in 

I/innxus observes that they are rolletl in- part, the difficulty of imitating the porcc- 

wards at the edge, having two glands, lain of the east. Such clays, liowever, 

Ttmning one into the other, on the inner have now been discovered in different 

side above the base; be also observes countries; and hence the superiority to 

that the leaf-stalks are flatted towards which tlic European porcelain has attain- 

the end, which occasions the perpetual ed. The tine Dresden porcelain, that of 

trembling of the leaves with every breath Berlin, the French porcelain, and the 

of wind I the petioles being flat in the flner kinds which are formed in this coun- 

white and black po])1ars, as wel! as in tlris. trj', are manufacttircd of such clay, udiicb, 

Dr. Stokes accounts better for the pheno- from the use to which it is applied, 

menon, from the plane of the long leaf- received the name of porcelain earth, and 

stalks being at right angles to that of which appears, in general, to be derived 

the leaves, allowing; tlu-m a much freer from the decomposition of the felsp;'-'" 

motion than could have taken place had granite. It appears, also, that the natural 

their planes been parallel. The high- earths, containing magnesia, are used 

landers of Scotland account for it from a with advantage in the manufacture. 'I'hc 

superstitious notion that our Saviour's proportion of tlu- earths to cacli other 

cross was made of this tree, and that must likewise he of importance; and 

tliercforc the Icuvcs can never rest. froni differences in this respect arise, in 

POR AN A, in botany, a genus of the part, the difTerenccs in the porcelsin of 

Pentandria Moiu)t;ynIa class and order, different countries, as well as the necessi- 

Essential cliaracter : cal' x flve-clcft, in ty freqiicntiv of employing mixtures otna- 

the fruit larger; corolia bell-sliaped ; tural clays. The argil communicates tC* 

style seroibifid, longer, permanent; stig. nacity and ductility to the paste, so that 

mas globular; pericarp two valved. — It luay bp easily wrought; the silex gl^'cs 

There is only one species, via:. P. volubilis, hardness and infusibility ; and on the pro* 

a native of the East Indies. per proportion of these depends, in t 

PORCELAIN, a fine sort of earthen- |^at measi;re, the perfection of the codi- 

-ware^ chiefly manufactured in China, and pound. The proportion of silex in porce- 

thence called china-ware. lain of a .c^ood quality is, at least, two- 

The combination of silex and argil is thirds of the composition; and of ai^"» 

the basis of porcelain ; and, with the ad- from a fifth to a third. Magnesia i» oj 

dition of various proportions of other utility, by lessening the tendencj^ which 

earths, and even of some metallic oxides, the composition of silex and arg'il a'""® 

forms the diflferent varieties of pottery, has to roiitract in baking, and which i» 

from the finest porcelain to the coarsest convemcut m tlic manufacture. In the 
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nanufacture of the finer kinds of porcc- 
lain, the ingredients are carefully wa^iicd, 
dried, and ifround by a mttt to a yery fine 
powder, which is paased through a sieve. 
This ia made into a paste with wrxter, 
which is well kneaded, so as to be uiu- 
form in com position. The veaseb shaped 
from this paste are baked in earthen poti^ 
to render tliem tolerably hard and com- 
pact: they are then covered with the ma- 
tenalii for glazing, which, in the better 
Jdbds of porcelain, consist of a mixture 
of earths, which form a compound more 
\itrifiable than the porrt-latn itself. 

Tliese materials arc diiVused in a very 
fine powder in water, into which the 
baked vessels are dipped : the surface is 
thus covered with a thin crust, the water 
being absorbed. When dry, they are 
u^n placed in the earthen pots, and ex- 
posed to a very intense heat. The solid 
matter of the porcelain undergoes a semi- 
vitrification, whencQ it possesses all the 
hardness of glass, ai^ has an additional 
value, in being less brittle, and much 
more :ih!e to bear sudden alterations of 
temperature : it derives also much beauty 
from lis semi-transparency and white co- 
lour. The glazing on the aorface is, 
firom its greater fusibility, more com- 
plete! wit rified, and is, of course, more 
smooth and impervious. See Glazimo, 
£«amutio» &c. 

PORCH, in architecture, a kind of ves- 
tibule supported by cohimns ; much used 
at the entrance of the aucienl temples, 
htUs, churches, &c. See Akghitkc- 
TUEE. Such is that before the door of 
St. Paul's, Covent Garden. When a porch 
had four columns in front, it was called a 
tetrastyle ; when six, hejcastyle ; when 
eight, octostyle, &c. See Tbteasttlk, 
kc. 

PORCL PINE. See Htstrix. 

PORE, m anatomy, a hltle interstice or 
•pace between the parts of the akin, 
serving for per^iration. See Cutis and 

PHTSIOLOOr. 

Porks, are the small interstices be- 
tween the particles of matter which com- 
pose bodiea, and are either empty, or filled 

with some insensible medium. 

Condensation and rarefaction are only 
performed by closing and opening the 
IMres. Also the transparency of bodies 

i* supposed to arise from their pf>res be- 
ing directly opposite to one another. And 
the matter of insensible perspiration is 
conveyed through the pores of the cutis. 

Sir Isaac Newton shows, that bodif s 
are much more rare and porous th ui is 
comraoniy believed. Water, for exam- 



ple, is nineteen times lighter and rtirer 
than gold ; and gold itself is so rare, as 
ver^ readily, and without the least op- 
position, to transmit magnetic effluvia, 

and easily to admit even quicksilver into 
its pores, and to let water pass through 
it: for a concave sphere of gdld ham, 
when filled with water, and soldered up, 

upon pressing it with a great force, suf- 
fered the water to ooze through it, and 
stand all over its outside, in multitudes 
of amall drops, like dew, witliout burst- 
ing or criickin;^ the gold. Whenrc ir 
may be c oiu imled, that f^old has more 
pores than solid parts, and consecj^uently 
that water has idiove forty Umes more 
pores than solid parts. Hence it is that 
the magnetic effluvia passes freely 
tiirough all cold boiUes tliat are not 
magnetic ; and that the raya of light pass, 
in right lines, to the greatest distance* 
througti pt llucid bodies. 

PUiUSM, in geometry, has been de- 
fined a general theroem, or canon, de- 
duced from a geometrical locus, and 
serving for tti<^ solution of other gcnnl 
and diiiicull j)roblems. But Dr. Simson 
defines it a proposition, either in the 
form of a problcni or theorem, in which 
it is proposetl cither to investigate oi- 
demonstrate. Euclid wrote three bonk^ 
of Porisuks, which are lust ; asid uotlang 
remains in the worka of the ancient geo- 
metricians on this subject, besides what 
Pappus has preserved in his nvitliemati- 
cal collections. Dr. isimsun, among the 
moderns, left behind him a considerable 
treatise on the subject of Porisms, which 
was printed at tlie expense of the late 
Earl Stanhope, who was liimsclf a very 
able mathematician, and the patron m 
scTeral persons who bad distinguished 
themselves, in that branch of science. 

POROSTEMA, in botany, a genus of 
the Polyadelphia Polyandria clasi> and 
order. Natural order of Lauri, Jfussieu^ 
Essential character : calyx slx-parled, un- 
equal : corolla none : filumc-nts nine, with 
four aiuiiers on each; capsule covered, 
four or six-celled, many-seeded. There 
is but one species, viz. P. guianensis, a 
native of the woods of Guiana. 

PUiifUVKY, iu mineralogy, a name 
appropriated to that rock where gruns or 
crystals of felspar are imbedded in a cer- 
tain basis, as in horn-stone, pi* ch stone, 
or indurated clay. There arc ii\ c species 
of rocks belonging to the porphyritic 
formation, viz, 1. Horn-stone ])orph> ry ; 
the horn-stone, which serves as the base of 
this substance, is gt nerally reil or green, 
and incloses crystals of quartz and fel- 
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•par. 2. Felspar porphyry ; tlie base ot' 
tnU ia rtd compact felspar, incloaiiir 
cryitala cf felipar and quartz. 3. Seem- 

ti^ porphyr)' ; containing^ crv<;!a!s of horti- 
blende, in addition to the other ingredi- 
ents. 4. Fitch-stone porphjTy ; the base 
of which ii redy green, brown, or black. 
5. Clay porphyr\' ; the base of which is 
indurated clay passing into tiorn stone, it 
is of a reddish colour, and coiiiaius crys- 
tals of quartz and felspar. Horn-stone 
porphyry is the oldest of the class ; and 
cIhv porphyry the most recent. The red 
jjorphyries are employed in ornamental 
arcoitecture fer columns. 

PORT, a commodkma place situated 
on the sea-coast, or at the mouth of a 
river, screened from the wind and the 
enterprises of an enemy, with depth of 
water sufficient for ships of burden, and 
vhere vessels lie by to load and unload. 

Forts are either natural or artificial ; 
the natural are those formed by Frovi- 
dence, and the artificial such as are for- 
med with moles mnnnig- into the sea. 
The city of Constniititiople is called 
" The Fort," from us having one of the 
finest ports in Europe. Mi the ports 
and havens in England are within the 
jurisdiction of the county; and the Court 
of Admiralty cannot hold jurisdiction of 
any thing* done in them. 30 Hemy YI. 

Port holeSy in a ship, are the holes in 
the sides of the vessel, through which 
are put the muzzles oi' the great guns. 
These are shut up in storms, to prevent 
the water from driving through them. 
The English, Dutch, and French ships, 
Iiave the valves, or casements, fastened 
at the top of the port boles, and the 
Spanish vessels aside of them. 

PORTAL, in architecture, a little g-ate 
where there are two gates of a different 
bigness ; also a little square corner of a 
room cut off feom the rest by die wain* 
scot, and forming a short passage into 
the room. The same name is also some- 
times given to a kind of arch of joiners' 
Work before the door. 

PORTCULLIS, in fortiBcation, is an 
assemblage of several large pieces of 
wood, joined across one another like a 
harrow, and each pointed with iron at 
the bottom. They are sometimes hunfp 
over the ^rxten ny of old fortified toM ns, 
ready to let down in case ot" surprise^ 
when the gates could not be shut. 

PORTER, a kind of malt liquor, which 
differs from ale and pale beer in its be- 
ing made with high-dried malt. 

FORTGREN E, or PouToaAvi, anci- 
ently the principal magistrate in p(Mtl 
and other maritime towns. The wend is 



formed from the Saxon "port," and 
** geref,** a governor. It is sometimes 
also written " portreve." It ia imd hy 
Camden, that the chief magistrate ojT 
London was anciently called port-grevc, 
which was exchanged by Richard I. for 
two bailiffs : and these agMn gave place, 
in the reign of King John, to a mayor, 
who was annually elected magistrate. 

PORTICO, in architecture, a kind of 
fcallery on the ground, supported hy co* 
lumns, where people walk under covert. 

FOBTLAND-STONF, is a dull whitish 
species of stone, much u&ed in buildins^ ; 
it is composed of a coarse grit, cemented 
together by an earthy spar: it will not 
strike fire with steel, but makes a _yiO' 
lent effervescence with nitnc acid. 

PoBTiJuni <v(Mp, a celebrated funeral 
vase, which was long in the possesrion of 
the Baberini family ; but which was some 
years since purchased for luOO Lruineas 
by the Duke of Portland, from whom it 
has derived its present name. Its heig-ht 
i.*; nbotit ten inches, and its diameter, 
where broa lost, six. There are a variety 
of figures upon it, of most exquisite 
workmanship, in bas Telie^ of white 
opaque glass, raised on a ground of deep 
hhie m'-lass, which appears black, except 
when held against the light. U appears 
to have been the work of many years, and 
there are antiquarians who date its pro- 
duction several centuries before the 
Christian since, as has been said, 
sculpture was declining in excellence in 
the time of Alexander the Great. Re- 
specting the purpose of thi<? > nse, and 
what the figures on it were meant to 
represent, there have been a variety of 
conjectures. We shall, therefore, give 
a short account of the several figures, 
without noticing any of the theories or 
conjectures that have been made about 
them. In one compartment three ex- 
quisite figures are placed on a ruined 
column, the capital of which is fallen, 
and lies at their feet among other dis> 
jointed stones ; they sit under a' tree on 
loose piles of stone. The middle figure 
isa female, in a reclining and dying at- 
titude, with an inverted torch in her left 
hand, the elbow of which supports her 
as she sinks, while the right hand ia 
raised and thrown over her rlrooy:»;ng 
head. The figure on tlie rii^riit hand is 
a man, and that on the lei t a woman, both 
supporting themselves on their arma, and 
apparently thinking intensely. Their 
backs are to the dying figure, and their 
faces are turned to her, but without an 
attempt to assist her. On anothtf com- 
partment of the vase is a figure comii^ 
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lhfi0Ugb a porta], and gomg down with 
great timidity into a darker region, where 
he is received by a beautiful female, who 
stretches forth her hand to help him; 
between her kneea is s large and playful 
serpent. ' She sits with her feet towards 
an aged figure, having- one foot sunk into 
the earth, and the other raised un a co- 
lumn with his chin resting on his hand. 
Above the female figure is a Cupid pre- 
ceding the first fig-ure, nnd beckoning 
him to advance. This first fig"ure holds 
a cloak or garment, which he seems 
anxious to btm^ i^b him, but which ad^ 
heres to the side of the portal through 
which he has passed. In this compart- 
ment there are two trees, one of which 
bends oTer the fimiale figure, and the 
odier fTFer the aged one. On the bottom 
of the vase there is another figure, on a 
larger scale than the one we have already 
mentioned, but not so well finished nor 
so elevated. This figure points with its 
fing'er to its mouth. The dress appears 
to be curious and cuiribersonie, and above 
there is the iuiiage ut a tree. On the 
head of the figure there is s Phrygian 
cap; it is not easy to say whether this 
figure be male or female. On the han- 
dles of the vase are represented two 
aged heads, inth the ears of s quadruped, 
and from the middle of the forehead rises 
a kind of tree without leaves; these 
figures are, in all probability, mere orna> 
Bents, andhaye no eonnectioa with the 
veit of the figures, or the stoiy repre* 
Sented on the vase. 

PORTLANDIA, in botanv, so named 
in honour of the Duchess o^ Portland, a 
genus of the Pentandria Monogynia clais 
and order. Natural order of Rubiaceac, 
Jussieu. Essential character: corollaclub, 
funnel-shaped ; anthers longitudinal } cap- 
sole fire-eomered, obtuse, two>«eIlea, 
two-valved, many-seed, crowned with 
a five4eaved calyx. There are four spe- 
cies, 

POBTMANTBAU, a doak bag of 
doth, leather, &c. in which the cloak, 
£nen, and other habiliments of travellers 
are disposed and laid on the horse's crup- 
per. The same name is also given to a 
piece of joiner's work fastened to the 

all in a wardrobe, armory, See. proper 
for the hanging on of cloaks, hats, &.c. 

PORTRAIT, PouBTBAiT, or Pouh- 
narrrasy in painting* the lepreaenta- 
tion of a person, and especially of a face, 
done from the life. In this sense we use 
the term portrait-painting, in contradis- 
tinction to histoiy-painting, where a re- 
semblance of pcKHMi is usually disregard- 



ed. Portraits, when ss large as the life, 
are usually painted in oil-colours ; some- 
times they are psunted in miniature with 
water colours, crayons, pastils, &c. See 
PAiiiTiire. 

PORTULACA, in botany, purtUmtt a 
genus of the Dodecnndria Monogynia 
class and order. Natural order of Siiccu- 
lentae. Portulacex, Jussieu. Essential cha- 
racter : calyx bifid ; eorolla five^petalled \ 
capsule one-celled, cut rnmid, or three- 
valved. There are twelve species; of 
which P. oleracea, garden purslane, is au 
annual herbaceous plant, with a round, 
procumbent, succulent stem ; difliised 
branches, often throwing out fibres at the 
joints; leaves wedge-shaped, oblong, 
blunl^ lieihy, sesaQe, clustered, espe* 
daily at the ends of the branches: 
flowers sessile, corollas yellow, spread- 
ing ; it is a native of both Indies, China,^ 
and Japan. 

PORTULACARIA, in botany, a genus 
of tlic Pentandria Trlpynia class and or- 
der. Essential character : calyx two-leav- 
ed ; petals five ; seed one, three-sided 
and winged. There is but one species^ 
viz. P. afra, a native of Africa. 

POSITION, or the nile of false Tobi- 
TioN, otherwise called the rule oy False- 
hood, in aiithme1i<^ is a rule so calledl, 
becauae, in calculating on several Iklse 
numbers taken at random, as if they were 
the true ones, and from the diti ere noes 
Ibund therein, the number sought is de- 
termined. This rule is either single or 
double. Single position is when there 
happens in the proposition some parti- 
tion of numbers into parts proportional, 
in which case the question nay be re- 
solved, at one operation, by this rule. 
Imagine a number at pleasure, and work 
therewith according to the tenor of the 
question, as if it were the true number: 
and what proportion there is between 
the false conclusion and the false propor- 
tion, such proportion the given number 
has to the number sought. Therefore 
the number found by argumentation shall 
be the first term of the rule of three ; 
the second number supposed, the second 
term ; and the given number, the third. 
Or the result is to be regulated by this 
proportion, tnz. As the total arising from 
the error to the true total, so is the sup- 
posed part to tlie true one. Example, 
A, U, and C, designing to buy a quantity 
of lead to the value of 140/. agree that B 
shall pay as much a^^ain as A, and C as 
much again as B i what then must each 
pay? 

Now ioppose A to pay 10/. then B 
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must pay 20/. and C. 40/. the total of 
which is 70'. Hnt should be 140/. There- 
fore, if 70/. ahould be 140/. wliat should 
10/. be ? 

Answer, 20/. for A's share, vhkh dou- 
bled rnakfrs 40/. for B*s share, mv\ ihat 
again doubled gives HOI. for O's share, 
the total of which it 14/OL Double pon- 
tion 18 when there can be no paitition in 
the numbers to make a proportion. In 
this case, therefore, you must make a 
suppositiun twice, proceeding therein 
eccording to the tenor of the question. 
If neither of the supposed numbers .st)lve 
the proportion, ohsf rvc th»; errors, and 
whether ihepr be greater or less than 
the luppoffition requires, «nd mark the 
errors accordingly with theii^-f' '^^^^ 

Then nuihiply contrariwise the one 
position by the other error, and if the 
errors be both too ^^reat, or both too ttt< 
tie, subtract the one product from the 
other, and divide the diflerence of the 
products by the difference of the errors, 
if the errors be unlike, as the one and 
the other — , add the products, and di- 
vide the sum thereof by the sum of the 
errors added together: for the propor- 
tion of the errors is the same witii the 
pru])()rtion of the excesses or defects of 
the numbers supposed to be the numbers 
sought : or, the suppositions and their 
errors bein^ placed as beibre, work by 
this proportion as a general rule, viz, as 
the difference of the errors, if alike, or 
their sum, if unlike, to the diflerence of 
the .suppositions, so eiiher error to a 
fourth number, which accordingly, added 
to or subtracted from the supposition 
against it, wiil answer the question. 

Position, in georaetrv, is a term some- 
times used in contradistinction to magni- 
tude ; thus a line is said to be given in 
position, fiosilionc data, when its situation, 
bearing, or direction, with regard to some 
other hnc, is given : on the contrary, a 
line is given in magnitude, when its 
length is given, but not its situation, 

POSITIVE, a term of relation some- 
times opposed to neg^ativc ; hence a posi- 
tive quantity, in algebra, is a real or 
affirmative quantity, or a quantity greater 
than nothing: ilius called in opposition 
to a privative or negative quantity, which 
is less than nothing, and marked by the 
sign — . Pontive quantities are designed 
by the character + prefixed, Or supposed 
to be pretixed to them. 

PosiTiVK, in nmsic, denotes the little 
o^aii usually placed behind or at the feet 
of an organist, played with the same 
wind, and the same bellows^ and coniwt- 



POS 

ing of the same numberof pipes with the 
larger one, though those much smaller, 
and in a certain proportion : this is pro- 
perly the proper choir-organ. 

Positive degree^ in grammar, is the ad- 
jective in its simple signifirntion, wittiout 
any comparison j or it is that termination 
of the adjective which expresses itself 
simply, and absolutely, without txm^ 
ing it with any other, 

PosiTivF flectricity. According to the 
FrankUnian system, all bodies are sap> 
posed to contain a certain quantity of 
electricity : and those, that by any means 
are made to contain more or less than 
their natural quantity, are said to be po- 
mtively or negatively electrifie'd. TMie 
electricities, being first produced by the 
friction of glass and resin, wfr^ callcfl 
some philosophers vitreous and resinous; 
the former answering to the positive or 
plus electricity ; the latter to the nega- 
tive or minus electricity. 

POSSE comitates, the power of the 
county, is the attendance of all knights 
and others, above fifteen years of age, to 
assist the sheriff in queUing riots, &c. 

POSSESSION is two-fold ; actual, and 
in law : actual possession is, when a mtn 
actually enters into lands and tenements 
to him descended ; possession in \vx J5i 
when the lands or tenements are de- 
scended to a man, and he has not as yet 
actually entered into them. 

POSSESSIVE, in grammar, a term ap- 
plied to pronouns which denote the en- 
joyment or possession of any thing, either 
in particular or in common : as wtWt 
mine, and itntt, thine ; no«fer, ours, «w 

Trnfrr, yours. 

PtJS r, a word synonymous with cm- 
rier, which is supposed to be originally 
derived from horse* for the conveyance 
of dispatches, being positi, or placed at 
convenient distances, as relays or changes 
for those fatigued, and unable to pro^w 
the whole journey with the deared 
speed. Hence it has become the prac- 
tire to tfriT) horses pmfilo\ ed for thisand 
similar piirj)oses, post-horses; their n- 
ders, post-boys; the houses for the rc* 
eeption of kttera thus conveyed, post- 
offices; and even the drivers of chaises, 
postillions ; and their vehicles, po^- 
chaises ; it is natural, besides, to say, ot 
who continues a journey on fresh hofses, 
without sto])ping for more than neces- 
sary refreshment, rides post. The spaces 
between certain inns, for the reception 
of travellers in England, forming a post, 
vary from twelve to fifteen miles, beyona 
wbichit is deemed imptudent to * 
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liorse, without a long interval of repose ; 
and the charges per mile tor horses fur* 
nidied from those inns {lave oceisioned 
continual discontent, and frequent general 
iBee*"n;rs of certain classes of the public. 

Before the establishment of a system 
for the conveyance of importsnt intelli- 
gence, and in uie earliest state of society, 
it may be supposed horses were seized, 
or it} use a modern term, put into I'equi- 
tition, where they were wanted ; though 
it is still more pmbablet that men were 
tutored to rttn from station to station, as 
is now the practice in the Eastern na- 
tions, whose cooriers fly their preaerH»ed 
distance witli astonishing velocity, and 
delivering their dispatches to fresh per- 
sons: they are by this means conveyed 
almost as rapidly as by horses. The Em- 
peror Trajan appears to have been the 
first who ordained ihe keeping of horses 
for tijis purpose only, and the cxantple 
La& appeared »o raiiunul to succeeding 
generations, that it is highly probable 
posting of every description has now 
reached it fullest possible perfection. 

It was custoniat) , ui ancient times, to 
emivey information by boats, and in cha> 
riots, exclusive of on foot and horseback ; 
nay, even pigeons have been taught to 
fly from place to place, with letters at- 
tscbedto them; in England, men who 
conveyed letters were called cax-riers, 
which was certainly, in tbp then state of 
the roads, a much utore appropriate term 
thin the present, implying, in oneacoep« 
Ittion, exceeding swiftness. Louis ^I., 
King of France, established the fin5t re- 
gular conveyance of this description in 
me year 1464, for the more speedy and 
certain information he thought it neces- 
sary to possess, rnnccrnnis^ the state of 
his extensive dominions ; the utility of 
the invention was too apparent to escape 
the observation of the surroundinj; con- 
tinental nations, which adopted the idea, 
and each suited the regulations to their 
own peculiar circumstances; England, 
alone, seems to have preferred her old 
and tedious system of carriers, till the 
twelfsh yc;u' (jf the reis^n of Charles II,, 
when Parimnicnl pushed an act, which 
enpowered the King to establish a post- 
ofRce, and to appoint a postmastcr-j^e- 
neral. From that time to the present, nu- 
merous other acts of the legislature have 
been made, to improve and amend the 
lystem, which, during the time of peace, 
is carried on by an inrrediblc ntiniber of 
clerks, and oificers, and receivers, and 
letter-carriers, whose regularity and punc- 
tuality are not to be exceeded in any de- 
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par*ment of the government. In the tiibc 
of Queen Anne, Sir Thomas Frankland, 
and John Evelyn, Esquire, held the office 
of postmaster-general jointly, and receiv- 
ed a salary of 2000/. p^^r annum; about 
which time the following notice appear- ' 
ed in tiie London Gazette : " These sre to 
give notice, that by the act of Parliament 
for establishing a general post-office, all 
letters and packets, directed to and sent 
ffote places distant ten miles, or abov^ 
from the said othoe in London, which, 
l)efore the secoiu! of tliis instant, June, 
were received and delivered by the offi- 
cers of the penny-post, are now subject- 
ed to the same rates of postage as general 
post letters ; and that foe the aconimoda- 
tion of the inhabitant.s of sticb places, 
their letters will be convevetl witl^i the 
same regukrity and dispatch as formerly, 
being first tnxcd with the rates, and 
stamped with the mark of the pencral 
post-office ; and that all parcels will like- 
wise be taxed at the rate of two-shillings 
per ounce» as the said act directs." 

Although the value of money has infi- 
nitely decreased since the above period, 
such has been the increase in commerce, 
and trade, and population, that the char- 
gfes for the conveyance of letters is stilt 
Cfjmparatively mode rate, as a single let- 
ter IS sent one hundred and fifty miles 
for eight-pence. This n\M' be attributed, 
in a great measure, besides, to the mo- 
dern invention of mail coaches, for which 
the public are indebted to Mr Palmer, 
who has not, however, reaped that advan- 
tage from it originally intended. Thosec 
that iiave tra^cljed in these vehicles need 
not be informed of tlieir rapid inulions, 
nor of the constant, uninterrupted assi- 
duity of the coachmen, the guards, the 
officers of the different post-towns, and 
even of the hostlers, io expedite ilu ir 
progress; and to those who iiuve nut, 
and foreigners, the regulations under 
w liich they are placed must give an e.v- 
alted idea of the commercial character 
of the British nation. 

At eight o*clock in the cvenln|if of eveiy 
day, the mail coaches depart from Lon- 
don, freighted with such letters ami 
packets as have been conveyed dnrln* 
the day, either to tlie otlice in I.onihurcl- 
street, or to that place 1 torn the various 
receiving-offices scattered in every di' 
rection, by the letter-carriers, who walk 
throujs^li their districts, ringing a bell 
from five o'clock to six, to collect thoius 
letters which have been delayed to that 
late hour* llie coaches, >vhtch proceed 

li 
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to London from ail parla of the kingdom, 
rcgttlftte their movements so is to arrive 

by six o'clock each morning, and from 
th:tt time thf* sf)rters at Lombard-street 
are cniployed in preparinfjf the letters for 
the diflrerem esrriers waiting to reeetve 
them, who generally complete their delU 
ver\ by twelve at noon. 

Neuapapers .are conveyed gratis to all 
partr of tiie eountiy, and if frivolouiS 
vexations, or malicious letters are sent 
through the medium of tbf- posi.r.fTice, 
upon a proper representation, tUc money 
is retiirneo; persons are also ap])ointed 
to oprn mch letters as may be directed 
to individtials improperly, or who cannot 
be found, when they are carefully enclos- 
ed in an envelope, explaininf:^ why the 
•eal has been violated, and returned to 
the writer. Letters directed to any part 
of Kngland may be sent without payin^i 
.or the receiver will take the postage, »nd 
the receipt, or non-pu\ nu nt, is explained 
to the carriers by murks stnnipc-d on tlje 
letter; but all letters, sent out of Eng- 
land, must he paid for on pttttinf^ them 
into the office. Other marks, pointing 
out Oif^ tl»y and liour of putting; tl;e let- 
ter into the receiver's hands, prevent the 
possibility of ncgleot without discovery ; 
and so qreat is tlie vigilance of the offi- 
cers, that flion Vi millions of money pass 
through the post-office, it is a very rare 
circumstance that diahonesty is discover- 
ed in the sorters or carriers : wlicn an in- 
dividual commits a theft of tfiis descrip- 
tion, he in pursued with imrclccting seve- 
rity to punishment, and the office makes 
good the loss. 

The general post-oflice was originally 
situated in Cloak lane, near Dowgate, 
whence it was afterwards removed to the 
Black Swan, in Bishopsgate-street, and 
fmally to the mansion of Sir Robert Yy ner, 
itr Lnmhnrd-strcct ; :inf1 aMiongh it has 
been i-epeatedly enlarged and improved, 
and may answer for the purposes requir- 
ed, yet it must 1)0 admitted, that siicb an 
e stablishment requires an uniform and 
superb building. 

The penny -post, as it was termed for 
more than a century, originated from the 
public spirit of a merchant, natned Doc- 
wra, and a Mr. Murray, w ho, with much 
difiicalty and great expense, in the reign 
of Charles II , proceeded so far as to 
establish it ; but, strange and perverse as 
it may appear, every species of opposi- 
tion and misre presentation attended its 
progress, both from the public and the 
governTnent, nnd, after a trial witli the 
latter in the court ©f King's Bench, the 



projectors had the mortihcatioH to find 
It ad judged to li«lonf|f to the Dnke of 
York,' as a branch of the general post- 
office. 

In an advertisement used by themi in 
1681, they say, «*that undertMcers hsve 

set up, and hitherto carried on the said 
practice with m-ich pains and industry, 
and at tlie expense of a great mm oi 
money, and are as desirous to continue it 
for the public service of their native place, 
as to benefit themsclvrs thf-rcby ; yet they 
hav e met with much uppo.sition, and many 
discouragements fh>m the Belf*intere8ted» 
the envious, and the ignorant: from the 
last of whicli (to pass by the others at pre- 
sent) there are daily complaints of the 
delays of letters causelessly charged on 
the office, which hath proved very inju- 
rious to the ]>rogress and prosperity of 
their honest design, and hindering the in- 
habitants from reaping the advantage and 
conveniency thereof." After some ex- 
planations how the delay complained of 
occurred, through the carelessness of 
persons not connected with the Hnde^ 
taking, they add, <'for some remedy to 
prevent sitch tmjtist reflections for the 
time to come, and that any person may 
discover where the fault lies, if his letter 
be delayed, the undertakers have pro- 
vided stamps of the like form in tlie 
margin, (similar to those still used^ which 
shall be set on each letter every boor of 
the day, (at the time they are given out 
of their ofBce for delivt rv;) and all pc- 
sons are to expect their letters in an hour 
(little more or less^ after the time stamp- 
ed, according as the distance is further 
from, or nearer to, the office from whence 
they are sent ; and if people will but con- 
sider, tliut Liiere must be an hour's time 
allowed for eollecting every round of let- 
ters, another for sorting and distributing, 
and a third for delivery, (besides an over- 
allowance for remote parts,) thev would 
not so ofken mistake in their reckonings» 
and expect a letter should go or come as 
soon as if a special messenger were im- 
mediately sent away with it, alihough they 
hope, that all ingenuous and thinkiy 
persons do find such dispatches as m 
answer their reasonable expectations. ^ 
An estabiihiunent of tlecided and obvi- 
ous utility, like that of the penny-post, 
could not fail t)f succeeding in time; and 
accordingly we find it has flourished for 
more than ^ hundred years; but well- 
founded complaints were sometimes nrg- 
ed against it <luring that period, which at 
length induced the government to take 
it under their immediate inspection, at 



Digitized by GoogI 



the e)ose of the last century, when, In 

order to meet the increased expenses of 
every portion of ihe undertrikin^j, it was 
dete rmiiied to double the charge, and 
from that period it received the denomt* 
mMon of the two-penny post. In order 
to facilitate tlje conveyance ot letters and 
packets, boys are employed, who ride 
small swift hones to and from the prin- 
cipal office, situated in Gerard-aireet, 
Soho, where may be seen a miniature 
copy of the proceeding at the general 
post'oiBce, already described. 

POS T-o/^ctf, a i^eneral post-office was 
erected, 12 Charles 11. c. 35. It was 
made perpetual, and part of the general 
land, 3 George I. c. 7. The postmaster 
is not like a common carrier, and is not 
answerable for the loss of any money by 
post» nor can the country postmaster add 
tny charge to the postage for carr> ing the 
letters out to the inhabitants of the town. 
The case has been sevml times tried and 
decided. A principal object in the erec> 
tkm of the post>office was» in order to 
have the means of inspecting letters of 
individuals, and discoverinq: attempts 
against the Government, (see the Ordi. 
nance 1657) ; and now letters may be 
opened by an order from a Secretary of 
State. For this, and othrr purposes, 
there are several penalties icvie(i upon 
persons carrying or sending letters by 
prhrate conveyance. Letters coming by 
privntc ships from abroad, arid even let- 
ters belonging to the owners, must also 
pass through the post-office. . 

Post, in the military art, is any place 
or spot of ground, fortified or not, where 
a bo<.ly of men may make a stand and for- 
tify themselves, or remain in a condition 
to'fig^ht an enemy. Hence it is said^ that 
the post w as relieved, the post Was taken 
sword in hand, &c. 

Post, advancedt is a spot of ground 
seised by a party to secure the army, and 
cover the posts that are behind. 

POSTERX,in fortification isasmallgate 
generally made in the angle of the flank 
of a bastion, or in that ot the curtain^ or 
near the orillon, descending into the 
ditch ; by which the garrison may march 
in and out uopeiceived by the enemy, 
either to relieve the works, or to mike 
private sallieSf 

POSTIL, a name anciently given to a 
note in tlie margin of the bible, and after- 
Wards to one in any other book posterior 
to the text. 

POSTING, among merchants, the put- 
tbg an account forward from one book to 



another, particularly from the journal or 

waste-book to the ledger. 

POSTULATE, in mathematics, &c is 
described to be such an easy and selt-evi- 
dent supposition, as needs no explication 
or illustration to render it intelligible; as, 
that a right line may be drawn from one 
point to another ; that a circle may be 
described on any centre given, of any 
Qiagnitude, &c. ; however, authora are 
not we!! as^reed as to the signification ol* 
the term postulaium ; some make the dif- 
ference between axioms and postuUta to 
be the same as that between theorems 
and problems ; axioms, according to those 
authors, being truths that require no de- 
monstration. But others will have it, that 
azibms are primitive and common to all 
things, purtuktngof the nature ol quanti- 
ty, and which therefore may become the 
objects of matlieroatical science i such as 
number, time, extension, weight motion, 
&c and that postuluta relate particularly 
to magnitude, strictly so called, as to 
things having local extension, such as 
lines^ surfaces, and solids : so tliat m this 
sense of the wordpostulatum, Euclitl, be- 
sides axioms, or those principles which 
are common to all kinds ot qoautities, lias 
assumed certain postulata to be granted 
liim ]icciiliar to extensive magnitude. 
Hence several of the principles assumed 
iu his elements, and ranked among the 
axioms by the moderfls, are by Proelus 
ranked among the postulaty, u liich has 
induced Dr. Wallis to judge, tuatthe last 
of the two senses gi\en to the term pos- 
tulatum is most agreeable to the meaning 
of the ancient geometers. 

POS I'lJHF,, m painting and sculpture, 
the sUuuuon ut a hgure with regard lu the 
eye, and of the several principal members 
thereof with regard to one another, 
whereby itn action is expressed. A con- 
siderable part ot the art ot a painter con- 
sists in adjusting the postures, in giving 
the most agreeable postures to his figures, 
in accommo iUting iliem to the characters 
of the respecvive hgures, and the part 
each has in the action, and in conducting 
and pursuing them throughout. 

POTAMOGF. f O^, in botany, pond, 
wed, a genus oi the Tetrandria Tetragy- 
nia class tnd order. Natural order of In* 
undatae. Naiades, Jussieu. Essential 
character: calyx none; petals four; 
style none ; seeds iour. There are four- 
teen species: these are perennial, her- 
baceous iplant% inhabitants of the wa* 
ter. 

POTASH, in chemistry, a substance 
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POT 

which is prrw'ircfl fi nm \hc htinit ashes 
of" vci^ctablcs, Ijciicc the tcnnmaiion cuh; 
the prefix poi was ^iven on account of its 
be) prepared in iron pots. It obtain- 
ed the name of vfj^tuble nikalt, because 
it was supposed to exi&l oniy in vegetable 
flubstances : and being prepared mnn ni* 
tre andtarfar, it was called ihe " alkali of 
nitre,** and likt wi^^o " <^:vlt of t'>rt:»r,** a 
name by which it is still known m the 
rilops. By some it is distin;^ lished by the 
, name of ** alkali^'* the plant from which it 
was oripinally procured. This substance, 
in its rough state, is prepared by burning 
woo l, or other vegetid>le matter and thus 
reducinpf them to ashes. The ashes are 
washed repeatedly with fresh waters, till 
the liquid comes off perfectly tasteless. 
Th^ nquid thus obtained is evaporated, 
and the sslt obtained is potash. If thia 
substance is expfi'^r ri red heat, many 
of the substances which are mixed with it 
are driven oH', and what remains is much 
whiter, and on account of its colour it is 
called "pearl ash" In llits stntr is 
deemed sufficiently pill c tor die ordina- 
ry purposes of life, though by no means 
sidapted to the purposes of the experi- 
mental chemist. Even when apparently 
freed from all extraneous substances, it is 
found to possess very different proper- 
ties after having been subjected to cer- 
tain processes. In one state it is mild and 
inactive; in another extremely acri<l and 
corrosive. In the former cases it is united 
with cart>onic acid gas, and is a carbonate 
of potash, and not pure potash. When 
deprived of this acid gas, it is powerful, 
corrosive, and highly caustic. Different 
methods have been proposed by different 
chemists to obtain this substance quite 
pure : we shall transcribe that given by 
Professor Lowitz, of Fetersburgh. He 
boils in an iron pot for two or three hours 
any quantity of potash, with double its 
weight of qiticklitpc, and eight times the 
weight of the whole mixture of distilled 
or ndn water. The liquor is to be set by to 
cool, and then filtered and evaporated, 
till a thick pellicle is formed on the sur- 
face. It is thc::i set by till crystals are 
formed on it, which arc cxystab of extra- 
neouB salts, that are to be removed. The 
evaporation is to be continued, and the 
several pellicles removed as fast as they 
are formed. When the fluid ceases to 
boil* and no more pellicles arise, it is re- 
moved from the firo, and kept Stirring till 
it is cold, it is tlicn dissolved in double 
Its weight of water ; the solution is filter- 
ed and evaporated in a glass retort, till 
regular crvsuls begin to be deposited. 



POT 

when a sufficient quantity has been furni- 
ed, the hquid is decanted, and the salt n 
re-diseolved, after it is suffered to diatn, 
in be same quantity of water. The de- 
canted liquor is preserved in a well-clos- 
ed bottle tor several days, till it subside 
and become clear. It is then decsnted, 
evaporated and crystalUzed again, and 
the process repeated, us long as the cn-'S- 
tals aft'ord with the least quantity of water 
solutions that are peifectiy limpid. 

Potash thus obtained is a white solid 
substance which is susceptible of crystal- 
lization, in long compressed, quadrangular 
prisms, terminaling in sharp>pointed py- 
ramids. These erystals, which are only 
obtained from very concentrated solu- 
tion^ aure soft and deliquescent. The 
tsste is extremely acrid ; and it is so cor- 
rosive, that it destroys the texture oF the 
skin the mfiment it touches it : hence it 
has derived the name of caustic, and is 
employed iu surgery for the purpose of 
opening nbicesses, or for destroying ex. 
crescences. Its specific irravity is about 
1.7. By a similar rrtode to tiiat above de- 
scribed, pure soda may be prepared, sub- 
stituting the carbonate of soda for the 
pearl-ash. They both possess the follow- 
in.^- properties : — 1. They convert vege- 
table blues into a green colour. 2. They 
powerfully attract moisture. 3. Tb^ 
readily dissolve in water, and produce 
heat during the solution. They are not 
volatilized by a moderate heat: hence 
they are called fixed alkalies. Fixed al- 
kalies have till very lately been number- 
ed among- the simple substances, not, 
however, without eliciting in the minds 
of chemists a suspicion tbat they were 
compounds. Professor Davy bas, in the 
course of the present and preceding 
years, put the matter beyond all doubt, 
and has proved to the satisfaction of eve* 
Tf diemist, that they are a compoiui 1 f 
oxygen and certain metallic bases, to 
which be has given the names of 

POTASIUM, and Sosivx, or SoiiAiinr. 
Of these, and of the experiments which 
led to the discoveries, we shall proceed to 
give some account, having attended the 
repetition of his experiments at the lec- 
tures delivered last spring at the Koyal 
Institution. Mr. Davy, in his first at- 
tempts to decompose the alkalies, made 
use of the aqueous solutions, and failed. 
He next made use of the potash in a state 
of igneous fusion, which he brought with- 
in the sphere of the galvanic oattery : 
with this also he was unsuccessful in the 
main point t but some brilliant phenomena 
wer« produced. Th^ potash appeared a 
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POTASIUM. 

«Qii4uetor In a high degfree : a most in- and a white crust fonned upon it, which 
tense light was exhibited at the negative proved lo be pure potash. When the 
vire, and a column of flnmc, which seem- globules were strongly heated, and (Iicn 
td to be owing to the deveiopement of suspended in oxygen gas, a l apid com- 
combustible matter, arose from the point bustiou with a brdiiaia while flame was 
of' contact. Mr. Davy next tried several produced* and these metallic gtobtdes 
experiments on the elccfrizution of pot- were converted to an alkali, u Iiosl- u ci^'ht 
ash rendered Huid by lieat, with the ii )pe greatly exceeded tliat of the com'nisd- 
cf being able to collect the combustible bie matter consumed. Wiien Mr Davy 
matter, but he was still unsnccessfui, had thus detected the basis of the fixed 
"and I only/* says he, ** attained my oh- alk.illcs, he IkuI considerable difficuky to 
jecl by erapioy inf^- elfctricitv as the com- preserve and confine them, s'; as to ex- 
Won agent for ftision and decomposition." amine their properties and submit them 
Potash perfectly dried by ignition is a to experiments. He found, howoTer, 
non conductor; by a very slight addition at length, that in recently distilled naph* 
of moisture, wlt-ch does not perceptibly tha they may be preserved many days, 
destroy its ag*ire^aLion, it is rendered a and that their physical properties may 
conductor, and in this state it readily fu. be easily exammed in the atmosphere, 
ses and decomposes by strong electrical when they are covered by a thin film 
powers. A small piece of pure potash of it The basis of potash, at 6U^ Fahren- 
was placed upon an insulated disk of pla- heit, is only imperfectly fluid ;at 70° it be- 
tina, connected with the negative side of comes more fluid ; and at 100° its fluidity 
the battery, in a state of intense activity ; is perfect, so that different globules maj 
and a platina wire, communicating with be easily made to run mtn one. At 50* 
the positive side, was brought in contact it becomes a soft and malleable solid* 
with the upper surface of the alkali, a vi* which has the lustre of polished silver; 
vid action took place, and the potash be- and about the freezing point of water it 
gtm to fuse at both points of electrization, becomes harder and brittle, and when 
There was a violent ejRTervescence at the broken in fragments exhibits a crystal- 
upper surface : at the lower or negative lized texture, of perfect whiteness and 
surface, there was no liberation of elastic high metallic splendour. To be conveit- 
fluid; but small globules, having a high ed into vapour, it requires a temperature 
metallic lustre> appeared ; these were si- approaching that oi the red heat, it is an 
niilar in viatble character to quicksilver : excellent conductor of heat, and a per- 
someof tbem burnt with explosion and feet conductor of electricity, 
bright flame ns sooti as they were formed, Rcscmhlin^: the metals in all these pro- 
and others remamed, and w ere merely periies, it is, however, remarkably ditfer- 
taruiiihed, and iinely covei'ed with a white ent from any of them in specific gravity ; 
film, which formed on them. *' Hiese' for it will not sink in double distilled 
globules," said the professor, *' numerous naphtha, whose i^pertfic gravity is only 
experiments soon shewed to f>c tlie sub- 7.70, that of water being considered as 
stance 1 was in search oi, ami a peculiar 1.000. Mr. Davy has determined by ex- 
ioflammable principle the basis of potash, periment, that its specific gravity is to that 
I found that the platina was in no way of mercury as 10 to 223, which gives a 
connected with the result, except as the proportion to that of water nearly as 6 to 
medium for exhibiting the electrical pow- 10; so tiiat a is the lightest fluid body 
era of decomposition} and a substance of known. When this substance is introduc. 
the same kinu was'produced, when pieces ed into oxynmriatic gas, it burns sponta- 
of copper, silver, gold, plinnbago,oreven neously with a hric^-ht red light, and mti- 
charcoal, were employed for completing riatc of potash is formed. When thrown 
the circuit." upon water, it decomposes it with great 
Soda» when acted, upon in the nme violence, and an instantaneous explosion 
manner, exhibited an analogous result, is produced with brilliant flame, and a so* 
and these effects equally took place in lution of pure potash is the result, 
the atmosphere, and when the alkalt was When a globule is placed upon ice, 
acted upon in the vacuum of an exhaust- not even the solid form of tlte two sub* 
ed receiver; but tlicsr crlobules could not stances can prevent their union ; for it in- 
in either case be produced trom crystal- stantly burns with a bright flame, -and a 
lized alkalies. When a globule of the deep bole is made in the ice, which is 
base of potash was expoaed to the atmot- found to contain a solution oi potash, 
phere^ it inunediately attracted oxygen^ When a globule ia' dropped upon mois-^ 
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tened tumeric paper, it imtnedtately 

burna* And move^ rapidly upon the paper, 
as if in search of moisture, leavinjj beljiiid 
it a deep reddish hrown trace. .So strung 
if the attraction of the basis of potash for 
oxygen, that it discovers and decomposes 
the small quantities of water contained in 
alcohol and ether, even when they are 
carefully purified. When thrown into 
the mineral acids, it inflames and burns 
on the siirf;ice. In siilpJiuric uoid, sul- 
phate ot potasii is fortiieii ; in nitrous 
acid, nitrous gas is disengaged, and ni* 
ttate of potash formed. When brought 
in contact with a piece of pliosphorus, 
and pressed tipon, there is a cqnsiderahle 
action : tliey become iluid together, burn, 
and produce phosphate of potash. When 
n j^loftiile is made to touch a globule of 
mercury about twice as large, they com- 
bine With a coiisiderHble heat; the com- 
pound is fluid at the temperature of its 
formation : but when cool it appt ars as a 
solid metal, similar in colour to silver If 
this compound be exposed to air, it rapid- 
ly absorbs oxygen; potash which oeli- 
quesces is formed ; and in a few minutes 
the mercury is found pure and unalter- 
ed. 

When a globule of the amalgam is 

thrown into water, it rapidly decomposes 
it with a hissing noise, potash is formed, 
hydrogen disengaged, and the mercury 
remains free. .The basis of potash rea- 
dily reduces metallic oxides when heated 
in contact with them. It decomposes 
commpn glass by a gentle heat, and at a 
red heat effects a change even in the pur- 
est glass, r. Davy has discovered that 
its base, like that of potash, is white, 
opaque, and has the lustre of silver. The 
property of welding, which belongs to 
iron and platina, at a uliite heat only, 
is possessed by this substance at com- 
mon temperatures. It is very similar, in 
its more obvious properties, to the base 
of potash : but it has greater specific 
{:^ra\ i(y, being to that of water nearly as 
nine to ten, or as 9348 to 10,000. In 
oxygen gas it produces a white flame, 
and sends forth bright sparks, occasion- 
int^ a very beautiful effect. In oxymTi. 
riatic acid pas it burns vividly, with 
numerous scintillations of a bright red 
colour. In the quantity of it ren- 

ders mcrctiry a fixed solid, of tlte co- 

lour of silver, and forms nn alloy with 
tin. When amalgamated witli mercury, 
the amalgam win combine with other 
metals. 

Mr. Davy tried this with ircn and pla« 



tina, and had reaion to believe that these 
latter metals remain in combination with 
the mercury, even when deprived of the 
new substance exposure to the air. 
From several curious and ingenious ex- 
periments to ascertain the proportions of 
the bases and oxyjjen m the two fixed al- 
kalies, he concludes that 100 parts of 
potash consist of about 84 basis, and 16 
oxygen; and 100 parts of soda consist 
of about 76 or 77 basis, and 24 or 23 oxy- 
gen ; or that potash may be considered 
as consisting of about 6 parts basis, aad 1 
of oxygen; and soda of 7 basis, sndS 
oxygen. In reply to the question, whc. 
therthe bases of potash and seda should 
be called metals, it may be said that thev 
agree with metals in opacity, lustre, mal- 
leability, conducting powers as to heat 
and electricity, and in their qualities of 
chemical combination. Lven their low 
apeciflc gravity does not appear a uifB* 
cicnt reason ftjr making' tnem a nevr 
cla.ss; for amon i^st the metals tliemselves 
there are remarkable differences m this 
respect, platina being nearly four times 
as heavy as tellurium ; and tellurium 
not much more than six times as heavy as 
the basis of bodu. Conceiving the basis 
of the two fixed alkalies to be metals, Mr. 
Davy has named one Potasitim, and the 
other Sodium ; adopting that termina- 
tion, which by common consent, has 
been applied to other newly discoverei 
metals. 

On an examination of the volatile al- 
kali, and after agreat number of complct 
and tedious experiments, Mr. Davy saw 
reason to conclude that ammonia contsini 
oxygen as'an essential ingredient, and 
that this pannot well be estimated at less 
than 7 or 8 parts in the hundred: this 
body may, therefore, as he ssys, be con- 
sidered as the principle of alkale.scence, 
with as much reason as the Frencli have 
made it the principle of acidity. After 
making some general remarks on the 
preceding fact?, he suggests the probl- 
bihty, that the muriatic, fluoric, and bo- 
racig acid all contain oxygen as one ot thciT 
constituent principles. The earths « 
barytes and stronttan, as being most sna- 
logous to the alkalies, were likewise ex- 
amined, and both yielded oxygen. In con- 
eluding this very important comrnw**' 
tion, Mr. Davy remarks, that an immense 
vriTicty of objects of research is present- 
ed ia the pow ers and affinities ot die 
new metals produced from 'the alksliw- 
In themselves th^ will undoubtedly 
prove powerful agents for analysis; aa« 
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having an afTinity for oxygen, stronger 
than any other known substftnces, they 
may possibly supersede the application 
ci' electricity to some of the undecom- 
pmindeil bodies. Further experiments, 
it is said» have enabled Mr. Davy, since 
bit communication to the Royal Society, 
from which the above has been partly 
abridged, to decompose, in the most s:itis- 
iactory manner, the baryten ayd stronti- 
tea, and to show that the other alkaline 
eiurths are oxydea of highly combustible 
metals. It cannot now be doubted, tint, 
in the hands of the great chemist, other 
bodies, hitherto deemed simple, or at 
kast ru ver yet analyzed, will speedily 
yieltl to the powers, either of the highly 

, inflammable metals already discovered, 
or of a still further increase of the gal- 
vanic battery. Mr. Davy has decompos- 
ed carbonic acid l)y means of those me- 
tals, and bn:? oxydated them by nmriatic 
acid; and aii excellent writer says, "it is 
now by no mlsans improbable that char- 
coal itself, hitherto regarded as the most 
refractory of all substances, may be de- 
aomposed by the new instruments; and 
that the roeana of obtaining it pure, and 
•ven cryatallized, shall at last pc found ; 

' a discovery which won Id enable art to 
vie with nature in the fabrication of her 
moit valuable produce.'* At any rate, to 
uae the words of titc Professor himself: 
•*ln sciences kindred to chemistry, the 
knowledge of the nature of the alkalies, 
and the analc^es arising in consequence, 
will open many new viewa; they may 
lead to the solution nf many problems in 
geoio^, and show that agents may have 
operated in the formation of rocks and 
earthsy which have not hitherto been 
•ospected to exist " See Philosophic:»f 
Transactions of the Royal Society for 
1808. Part 1. 

POT time, in mineralogy, a species of 
the Clay genus. The colour of this mi- 
neral is a greenish ^vav, of difi'erent de- 
grees of intensity. It occurs maiisive. 
The internal lustre is glistening and pear- 
ly. Fracture, sometimes curved, foliat- 
ed, sometimes imperfectly sluty. ft is 
■oft, feels greasy, and difHcultiy frangible. 
It is Ibund in beds with serpentine, at 
Como in the Grisons, in some parts of 
Saxony, and in Hudson's H.iy It is very 
nearly allied to indurated talc, it is re- 
ftactory in the fire, and may be used for 
lining furnaces. It may be turned in* 
a latiie, and made into a variety ofves- 
<#els fit for culinary and oilier purposes. 
POTATO E, in botany, the English 



name for a species of the tuberose^roeted 

Solanum. See Solahum. 

POTENT, or Potskc*, in heraldry, 
a term for a kind of cross, whose ends all 
terminate like the head of a crutch. It 
is otherwise called the Jerusalem cross. 

POTENTtLLA, in botany, cinq wf oil, 
a gentis of the Icosandria Pol\ gynia class 
and ordt-r. Natural order of Senticosae. 
Rosaceae, Jussieu. Bssential character: 
calyx ten-cleft ; petals five ; seeds round- 
ish, naked, fastened to a small juicelest 
receptacle. There are thirty r n o species, 
chiefly natives of the South ol Europe. 

PO TEKll)M,in botany, Awrner, ageiKis 
of the Monoecia Folyandria class and or- 
der. Natural order of Miscellaneae. Ro- 
•i;icc«, Jussieu. Essential character: 
male, calyx four-leaved: corolUi four- 
parted: stamina thirty to forty $ female, 
calyx four>leaved ; corolla wheel-shaped, 
five parted ; pistils two; berry formed of 
the hardened tube of the corolla. There 
are five species. 

POTHOS, in botany, a genus of the Te* 
trandria Monogynia class and order. Na- 
tural order of Piperita:. Aroidcjc, Jus- 
sieu. Essential character: spathe; spa- 
dix simple, covered ; calyx none; petals 
four; stamina four; berries twO'Seeded. 
There are thirteen Bpecies. 

POTTERY, tlie manufacture of earth- 
en ware, or the art, of making earthen 
vessels. The inferior kinds of porcelain, 
orpottery*are prt [)ared by the same pro- 
cess as that which has been described 
under the wottl I^obcelaix; less pure, 
but more fusible materials being employ- 
ed, and of course, a less degree of heat 
being applied. 

The better kinds of EnplisI) stone-ware 
areconipostd of pipe-clay and pounded 
flints. The yellow stone-ware is made of 
the same materials, in other proportions. 
The first is glazed by throwing sea-salt 
into tl]e furnace in which it is baked, 
when the heat is strong; the salt is con- 
vertedinto vapour, and this, being applied 
to the surface of the stone-ware, vitrifies 
it, and forms an excellent tjlaTi'n;^. The 
yellow stone-ware is glazed by dipping 
the baked ware in water, in which is sua 
pended a mixture of pounded Aint, glwHb 
au<\ nxulc of lead. In the glazing- of some 
kinds ot stone- ware, oxide of tin enters 
into the composition with the oxide of 
lead, and gives a whiter glaze. All the 
coarser kinds of pottery are gl izc ! vlth 
oxide of lead, this promoting so much 
the fusion and vitrification, that the low 



Digitized by Google 



POT 



POU 



iieat at which ibey are baked is sufli- 
cieiit. 

The wheel and lathe are the chief, and 

almost the only, instruments used in pot. 
terv'; the first for hirg-c works, r^nd the 
last for sntall. The potter's wheel coii- 
iists principally in the nut, which ia a 
beam, or axis, whose foot or pivot plays 
]>erpeTulicular!y on a free-stone sole or 
bottom, from the four comers of the 
beam, which<4oe9 not exceed two lectin 
heij^ht, arise four iron burs, called the 
spokes f>f tfie \vh<-el ; vhich. forrning tlia- 
gonat lines with llie beam. Ucscend, and 
are fastened at bottom to the edges of a 
Strong wooden circle, fojir feet in diame- 
ter, perfectly like the felloes of a couch 
wheel, cxcejjl that it has neitlieraxis nor 
radii, and is only joined to the bcum, 
which serves IS an axis, by the iron 
barf. Tin- lop of the nui is flut, of a cir- 
cular figure, and a foot in diameter; and 
on this is laid the clay which is lo be turn- 
ed and fashioned. The wheel, thus dis- 
po.scd. is eiicoinpiisscd with tour sides of 
f;ujr d'iferciit pieces of ^'.'orn], fastened on 
a wooden frame ; lite iiind piece, which is 
that on which the workman sits, is made 
a little inclining towards the wheel; on the 
fore piece are placed the prepared earth ; 
on the side pieces he rei»ts Ina feet, and 
these are made inclining, to give him more 
or less room. Having prepared the earth, 
the potter lays around piece rf it on the 
circular head of the nut, aiid, sitting 
down, tnrns the wheel witb.his feet till it 
has got the proper velocity: then, wetting 
his hands witli water, he presses his fist 
or his fingers-ends into the middle of the 
lumpy and thus forms the cavity of the 
vessel, continuing to widen it from the 
middle : and fhiis tunun;'- the inside into 
form wid) one hand, while he p.'-oportions 
the outside with the other, the wheel con- 
stantly turning all the while, and he wet* 
ting his hands from time to time. When 
the vessel is too thick, he- uses a Hat piece 
of iron, somewhat sharp on the edge, to 
pare off what is redundant ; and when it 
is fiiiisluid, it is taken ofTfroin the circu- 
lar hea4, by a wire passed underneath tlie 
vessel. 

The potter's lathe is also a kind of 

wheel, but more simple and slight than 
the former; its three chief members are, 
nn iron beam or axis, three feetand a half 
high, and two feet and a half diameter, 
placed horizontally at the top of the beam, 
nnd serving to form tlie vessel upon ; and 
anoiiier lar^e wooden wheel, ail of a 
]>iece, three inchesthick,andtwo or three 
feet broad, fastened to the same beam at 



the bottom, nr. ] parallel to the horizon 
The beam or axis turns by a pivot. <ti ilie 
bottom, in an iron stand. The workman 
gives the motion to the lathe widi hrsfcet, 
by pu.shin*^- the great wheel ah^-rnaiely 
wua each foot, sltll giving it a jjrtaier or 
lesser degree of motion, as his work re- 
quires. They work wiih the lath^, with 
the same instruments, and after the same 
manner as with the wheel. The mould- 
ings are formed by holding a piece ef 
wuodoriron^cut in tlie form of the mould- 
ing to the vessel, while the wheel is turn- 
ing round, but ib^ feet and handles arc 
made by themselves, and set on with the 
hand ; and if there be any sculpture in 
the work, it i» usually done in wooden 
moulds, and stuck on, piece by piece, on 
the outside of the vessel. 

POUCH, in military affairs, a case of 
black stout leathf r, with a flap ever it, 
which is generally ornuniented by a brass 
crown, &c. ibr the battalion men j afii* 
for the g^nadierss and a bugle-bom for 
tlic liglit infantry The pouch hangs froni 
abiilf crrws-h. lt ov r t!ie left shoulder, 
and 13 worn m tliat uianner, by thcinfsH- 
try, for the purpose of carrying the sn- 
munition, 

POl I 'nCE Sec PHAn>fACT. 

POUNCE, gum sandaric pounded and 
sifted very fine, to rub on paper, in order 
to preserve it from sinking, and to make 
it more fit to w rite upon. 

Pounce is also a little heap of cliarcow 
dust, inclosed in a piece of muiliti, or 
some other open stuflT, to be passed over 
holes pricked in a work, in order to mark 
the lines or designs thereof on paper, silk, 
&c. placed underneath ; which are to be 
afterwards finished with a pen and ink, a 
needle, ortlie like. This kind of pounce 
is much useil by embroiderers, to transfer 
their patterns upon stull's ; by hce-i»»k- 
ers ; and sometimes also by engravers. 

POI ND, a certain weight, which is of 
two kinds, I'Tz, the pound troy, and the 
pound avoirdupoi.s; the one is divided in- 
to 12 ounces, the other into 16. The 
pound troy is to the pound avoirdupois 
576 to 700. 

PousD also denotes a money of iC- 
count; so called because the sncient 
pound of silver weighed a pound troy 
See Mo^KT. 

PovNi), in law, any place inclosed to 
keep beasts in ; a common pound beki^ 
to a lordship, or village, and there ott|nt 
to be such a pound in every township. 
Somv persons have of late very reasons- 
ably compbined of the ancient practice of 
keeping beasts for many days, in a com' 
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Vbonpoun l, without ibod; and it would 

iSeem well, if there could be snmc rcmcfly 
in this respect, and the constable or others 
were bound to give them sufficient food, 
to lie repaid by the owner. 

The use of the pound is, to put cattle 
in, whicli have been taken trespaasitig on 
oliier persons' land, and they are to re- 
mtin toere for some days, when the lotd 
of the manor tukcs the cattle in his pos- 
'^es'^ion, nnd they arc cried in three neigh- 
bounng market towns, and if not claimed 
Within ft yew and a day^ are aold at et- 
trays, and the damage they hare done is 
paid out of the produce. 

POURSUIVANT, or Pcrsuivaht. in 
lienkliyt the lowest order of olllcers at 
anas. See Coxlegb and HxBALDRr. 
The poursuivHTits arc property attendants 
on the heralds, wiien tiiey marshal pub- 
lic ceremomes. Of these, in England, 
there were formerly many; but ut [) re- 
sent are on!yfour, rrr. Blue-mantle, Rouge 
cross, Koujfe-dragon, and Portcullis. — 
In Scotland there is only one king at 
annt, who is styled Lion, and has no leaf 
than six heralds, and as many pursui- 
vants, and a great many messengers at 
arms, tinder him. 

POWDER, a dry medicine, well bro* 
ken, either in a mortar, by grindinj^, or 
by chemical operations. See Puarmaqt. 

PowDXBy fulminating. When three 
partsofnitre, two parts of potash, and one 
of sulphur, arc previously well dried, and 
jr;ixed tog-clht r hy trituration, they form 
a compound w hich h known by the name 
of fulminating powder. A few grains of 
this mi'^ture, exposed to licat in an iron 
ladle, first melt, assuming a darker co- 
lour; and when the whole is in fusion, 
there is a violent explosion. The heat 
should be applied slowly and gradually, 
til! it is completely fluid, and then, by 
bringing it nearer the heat, the full effect 
of tiie ezploston is obUuned. This com- 
bustion and explosion are also owing to 
the instantancon*? evol^ition of elastic 
fluids. The potash unites with the sul- 
phur, and forms a salphoret, which, with 
thcaMist.'tnce of I'hc nitre, is converted 
into sulphurated h} tirnpren At i certain 
temperature, the sulphurated hydrogen 
gas IS disengaged, along with the oxygen 
gas of the nitre, and suddenly taking fire, 
strikes the air by the explosion which :ic. 
companies the evolution of the gases. — 
When the mixture is made with equal 
parts of nitre and solid sulphuret of pot- 
ash, the detonation is more rapid, but the 
explosion is less violent. With three parts 
<>f nitre, one of sulphur, and one of nw- 

VOL. X. 



dost, well mixed together^ what is called 

pnwrlcr of fusion is formed. If a little 
of this powder is put into a walnut-siiell, 
with a thin plate of copperrolled up, and 
the mixture set fire to, it detonates rapid* 
ly, and reduces t!tc metal to a sulpbttfet^ 
without finy injury to the shell. 

FOW Eii, in mechanics, denotes any 
force, whether of a man, a horse, a 
spring, tlie wind, water, &c. which hcing 
applied to a machine, tends to produce 
motion. 

The intensity of a power is its ahoolate 

force ; that is, its force, supposing its ve« 
locity equal to its weight : for its moving 
or acting force may be ^^ater or less, ac- 
cording as its veloct^ is incressed or di* 
minished, in respect of that of the weight. 
A^, for example, if a rnan be the power, 
and can raise from the ground a certain 
weight, that weight wul express or be 
equal to the intensity of the power t for in 
this case, whatever engine be made use 
of, that part of the engine where the 
weight is duly applied wdl more just as 
fast as that on which a man acts with his 
whole force. A power may act in any 
direction whatever; but a weight has 
only one direction, tts* tiowafds we cen- 
tre of the earth. 

When we speak of the mechanical 
powers, the word power h taken in a ve- 
Tv different sense from that above laid 
down ; since, in this case, it signifies only 
an organ or instrument, whereby a power 
of a known intensity is made to act upon 
a weight ; and, therefore, we must take 
care not to attribute any real force to any 
simple or compounrl machine, as many 
arc apt *o do, Tiiercly because the name 
power lias bey'i given to mechanical or- 
gans, not from their elFect, but from the 
effect which the power produces by their 
means. For how much soever tiic force 
of a power is thereby increased, in order 
to sustain or raise a weight ftr superior 
to it in intensity, yet this cannot be done 
without losing in space and time w luit is 

fained in force ; contrary to what some 
arc vainly imagined, because the nilgar 
commonly speak of a machine as they do 
of at^ finimal, attributing that efiect to the 
maciune, which is only the efiect of the 
power hy means of the machine : thus, it 
IS usual to say, such a machine raises such 
a quantity of water, or performs such and 
such work; when we should say, if we 
would speak philoflophically, such a run- 
ning stream, such a fall of water, the 
wind, or so many men, horses, oxen, &c. 
raise so much water in such a time, &c. 
by means of such or sucb a machiae. It 
8 
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w«»«a thewfbfe, to be wished, that the ^ i ^ „ „+„ i 

Word power were to he confine.! to its a™ X a" = am^^ and — = 

proper sense« and not used to signify one Qtn—n, 

of tile mocluuiicd orgiaiui; bowever, ti it p^ise any simple quantity to its se- 

bitbcenouitooiaiy touse it in that sense, ^ond, thiid, or fourth power, is to add 

we have done so too, btii hsve neverthe- j^g exponent twice, thrice, or four 'imes, 

lew tboughtproper to give the above cau- itself; so that the second pow er ol any 

Hon, flee IfaeeAVKS. quantity is had by doubling its exponent; 

Powaa vf Jiiiorjiey, an instrument, or the third, by tripling Ha exponent; 

deed, whereby a person is tuthoriaed to general, the power expressed by 

act for nnntficr, cither Vetietally» or in a q'K^ntitv, is had by niuRiplyinf 

apecihc transaction. tbe exponent by m : thus the second pow^ 

Tk « , 1 1 1 I fu er,or square of «, IB o* it» third 

1 h.s poxver .s always revoked by t he ,^2 ; and the mXh powerof 

death of the grantor, and no person who ^ . , ^ '^Iso the square of a% 

haa ajpower of aUorney can gnnt apow- ^ ^^1,^ is a^^^ « 

er under him. ^„ . ^^^^^^ „f I, fl».t». 

PowKss, in arithmetic and algebra, are The square of o 6 c, is a* A» c* ; its cube 

the products arising from the continiial aJ ^3 ; and the mth power, a»» d"* c*. 

multiplication of a number, or quantity, POX, or Small-Fox. Sec Mbdicwi. 

into ittelf : thus, 2, 4, 8, 16, 32, &c. are the PRACTICE, in arithmetic, or rules of 

powers of the number 2; and a, tt*,a^(i4, practice, are certain compendious ways 

&c. the powers of the quantity a ; which of working the rule of proportion, or goU 

operation is called involution. Powers den rule. 

or the aarae quantitjr are multiplied by i. when a question in the fuleoftbree 

only adding their exponents, and making being duly stated, and the extremes arc 

their sum the exponent of the product: simple nnmbers of onennme; whether 

thus a* X o* = a* ""^ s=s a'. Again, the the middle term be simple or mixed; if 

toIo Ibr dividing powers of the aame the extreme, which by thegenetalroleis 

quantity is, to subtract the exponents, the diviaor, be 1, and the middle term 

and make the difference the exponent of an aliquot part of some snpcrior spe- 

. a6 cies; then divide the other extreme by 

the quotient : thus, - » o^ o^ the denominator of that aliquot part, the 

Negative powers, as well as positive, ^^^^ the answer in t»»«*«*P;ri°" 

ire multiplied by adding, and div'ided b; f ' land 

aubtracting theiV exponents, as above ""'^^ ' nf 67 vaS 

And, in general, any ^o.itiv? power of a, at si ofr varf^^ 

multiplied by a negative power of a, of Per y*W? The 8^3^^ ^' " 

an equal exponent, givea unit for the pro. V^Vovtwn .s as 1 yard : 5.. • ■ 67 . ana 

duct ; for tlie poiritive and ne,^ative de- '^^ ^'f ^^'Y^'.^^ ^ T /h n.rt rfone 

stroy each other, and the product U ... ^^-^ 4he^^^^^^^^e"6^^'^^^^^^^^ 

which ii equal to unit, Likewiae, — the quote is 16^., and 3 remains, whidi 

J reduced to shiUinga^ and divided by 4» 

- o-H. - = a7; .«» « ^ quote. 15^ ^ 

1 ^ . for if 1 yard cost one-fourth of 1 A 67 yards 

"^^Ib* general, any quan- niust cost ' 67 }\h parts, or which is the 

tily placed in the denominator of a frac- P***^ ?^ ««. 

tion may be transposed to the numerator, 2- " ™ ^.uT^r 

if the sign of its exponent be changed! of shillmga, ma^Xj'^^ ^ ''^ 

1 I " extreme (of the same <;ame with tneunii; 

thus, ~ = 0-3, and » ah by the half of that number ; double the 

o> o-j g ^ product for 8hiBing»» 

The quantity am expresses any power and the remaining figures to the left are 

of a, in general ; the exponent m being pounds in the answer. Example. What 

undetermined: expreaset JL.oru the value of 324 yards at 6*j)cr yardL 

an * Muhiply 324 by 3 (the one-half of 6), the 

negative power of a, of an equal expo* product ia 972, which, according to the 

nent : and am x = a»"— ^ = a'' = rule, is 97/. 4s whicli is the nrswer Ana 

1. Again, expresses any otiier power it is very easy to set down the siiUlinp 
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«d pounds lepamtttljr, without writing 
int down the total pmuct, and then ae* 

grating* them. 

HI. If the middle term is not an aliquot 
part of some superior integ^er, (the divi- 
sor being always 1,) yet it may be equal 
to the sum of several aliquot parts; and 
then if you divide by the denominators of 
each of these separately, and add all the 
quotes, the same is the answer required. 
Example. If 1 yard cost 15s. what cost 49 
yards Answer 36^ : found tlius ; 
ISr. is lOt. and 5t. tilt, the one-half and 
one-fourth of a 1/. ; so 1 take the one-half 
of 49/. which is 24/. lOv. and one-fourth, 
which is 12/. 5«. whose sum is 36/. 15$. 

IV. If the middle term is so mixed as 
to have in it any number of the highest 
species, first multiply the number, and 
then the other parts, by some of the for- 
mer cases, if possible ; and if this cannot 
be done, or nut without much working', 
then the commttn method of reduction is 
to be taken. Example. If 1 yard cost 4/. 
6«. 8J. what cost 734 yards.'' Answer 
34$0I< ISt. ^d. % for M. multiplied by r34^ 
places 2,936/. and for 6«. 8^. which is 
the one-third of 1/. you must take the 
one-third of r34, which is 244/. 15«. 4</. 
tn&^die sum of both is 3,180/. 13*. 4tf. 

V. If the extreme which is the multi. 
plier is an aliquot part, or the sum of cer- 
tain aliquot parts, of the unit, which is the 
diritor, then tske by division soch part or 
parts of the middle term (whether this be 
a simple or mixed number) and if the 
nHiitipUer has also some number of the 
siiMe sptocies with the unit, you must 
work for that number sepamtely by some 
of the former cases, or the common rule ; 
tlien add all the parts, which is the an- 

Esample 1. If 1 pound weight cost 3Sli 

what cost 4 ounces.' Ans. 8/ xiz. one- 
fourth of 32/. because 4 ounces are one* 
fourth of 1 pound. 

These are the chief and fundamental 
practices by aliquot parts, which, who- 
ever understands, will easily find many 
particular abridgements depending upon 
the same principles. 

PRAECIPE, is the name of several writs 
in the English law, which are so culled 
from the form of commanding the de- 
fendant to do the thing required. 

PR.EMUNIRE, is a punishment inflict- 
ed upon him who denies the King's su- 
premacy the second time ; upon him who 
aArms the aothoriiy of the Pope, or re* 
ftiaes to take the oath of supremacy : up- 
on such as are seditious talkers of the in- 
heritance of the crown ; and upon such as 



aftrm that there is any obligation by any 
oath, qovenant, cv' engagement whatsoe- 

ever,to endeavour a change of government 
either in church or state ; or that both or 
either house of Parliament hare or hadi a 
legislative power without the King, &c. 
The judgment in primtinire at the suit of 
the Kin|^ against the defendant, being in 
prison, IS, that, he shall be out of the 
King*s protection : that his lands and 
tenements, goods and chattels shall be 
forfeited to the King; and that his body 
remain in prison at the King's plea- 
sure : but if the defendant be condemned 
upon his default of not appearing, whe- 
ther at the suit of the King or party, the 
same judgment shall be given as to the 
being out of the King*s protection and 
the forfeiture ; but instead of the clause 
that the body shall remain in prison, there 
shall be an award of a capiatur or arrest. 
Upon an indictment of a praemunire, a 
peer of the realm shall not be tried U)l 
nis peers. 

PRAGMATIC sanction, in the civil law, 
ii defined by Hottoman to be a rescript, 
or answer of the sovereign, delivered, by 
advice of his council, to some college, 
order, or body of people, upon consult- 
Sng him on some esse of tneir eomrau- 
ntty. The like answer, given to any par- 
ticular person, is called simply rescript. 
The term pragmatic sanction, is chiefly 
applied to a settlement of Gharies VL, 
Emperor of Germany, who, in the year 
1722, having no son.s, settled his heredi- 
tary dominions on his eldest daughter^ 
the Archduchess Ifaria Theresa, which 
was confiimed by the diet of the Empire, 
and g^iaranteed by Great Britain, France, 
the States General, and roost of the 
powers in Europe. 

PRAM, or Phame, a kind of lighter, 
used in Holland and the ports in the Bal- 
tic Sea, to carry the cargo of a merchant 
ship along-side, in order to lade it, or to 
bring it to the shore to be lodged in 
warehouses. The same terra is in use in 
military aifaira, for a kind of floating bat- 
tery, being a flat bottomed vessel, which 
draws little water, mounts several guns, 
and is exceedingly useful in transporting 
troops over the immense lakes in North 
America. 

PRASiinf, in botany, a genus of the 

Didynamia Gymnospermia class and or- 
der. Natural order of Verticillatac. La- 
biatae, Jussieu. Essential character : ber- 
ries four, one-seeded, fhere are two 
species, viz. P. majus, great Spanish, 
hedge-nettle, and P. minua^ small Sptr 
nisb hedge-nettle. 



PRE 



PRE- 



PRAYRU, in theology, a petition put 
up to Go(1» cilher Ibr tbe obtaining some 
future favour, or the letutiung of thanks 

Ibr M p'tst one. 

I'HLHEND, the maintenance a pre- 
bendary receives oat of the estate of a 
cathedral or collegiate church. Prebends 
arc distinguished into simple ai»d di.^'oi- 
tary ; a simple prebend has no more than 
the revenue for its support; but a pre- 
bend with dignity hss always • jttrisdic- 
tion annexed to it. 

PREBENDARY, an ecclesiastic who 
enjoys a prebend. Tbe difference bp- 
tween a prebendary and a canon is, that 
the former receives his prebend, in con- 
sideration of bis officiating in the church ; 
but the hitter merely by his hennfg re« 
ceived Into the cathedral or rollege. 

PrtKBETnART, troUlen, of Hereford ^ called 
also prebendarim epitcoputt, is one of the 
twenty-eight minor prebendaries, who 
hta, er-q^cM^ the first canon's place that 
fulls He was anciently confessor of the 
•bishop and cathedral, and had the offer- 
ings at the altar; on which account he 
was called the golden prebendary. 

PRCCEDENCE, or P u r ftienct, a 
place of honour to which a person is en- 
titled : this is eillier of courtesy or of 
rigfbt. The former is that which is due 
to age, estate, Stc. which is reg-ulated by 
custom and civility : the latter is settled 
by authority, and when brolcen in upon, 
gives an action at hiw« 

The order of precedency, which is oh- 
nerved in general, is this : that persons of 
every degree of honour or dignity take 
place according to the seniority of their 
creation, and not of year<?, unless they 
are descendc lfrom the blood-royal; in 
vhicli case, liiey have place of all others 
of the tame degree. 

The younger sons of the preceding 
rank take place from the eldest son of 
the next mediate, t;»r. the younger sotia 
of Bukes from the eldest sons of Earls ; 
the younger sons of Earls from the eldest 
^ons of Harons. All the chain of prece- 
dency is founded upon this gradation, and 
thus settled by aet of parliament, 31 
Benry Vlll. c. 10, anno 1539. 

But there have been since some altera- 
tions made in this act, by several decrees 
»nd establidiments in the succeeding 
reigns, whereby all the sons of Viscounts 
and Barons are allou cfl to precede Baro- 
nets. And the eldest sons and daughters 
of Baronets have place given them be* 
fore the eldest sons and daughters of any 
Knights, of what degree or order soever, 



ttu>ugh superior to that of a Baronet: 
these being but temporary dignities, 
whereas that of Baronets is hereditary : 
and the younger sons of Baronets are 
to hare place next after the eldest ol 
Knights. 

There are some great officers of state, 
who take place, although they are not 
noblemen, above the nobility of higher 
degrees ; so tl^ere are some persons, 
who, for the dignities in their church, 
degrees in the univertiUes, and Iiuib uf 
cofurt, officers in the state, or arm}-, a! 
though they are neither knights, n or s^cii- 
tlemen born, yet take place amungsl 
them. Thus, all colonels and field<offi' 
cers who are honourable, as also the mas- 
terof xhc nrdniiicc, c^uarter-master gene- 
rui, doctors of divinity, law, physic, ami 
music ; deans, chanceUors, prebendaries, 
heads of colleges in universities, and ser- 
geants at law, are, by courtesy, allow- 
ed Dlace before ordinary Esquires. And 
all bachelon of divinity, law, physic, and 
music; masters of arts, barristers in the 
inns of courts ; lieutenant-colonels, ma- 
jors, captains, and other commissioned 
militny officers, and divers patent offi- 
cers in the King's faoasehold, may equal, 
if not precede, any g'entleniaa thatbas 
none of these (iviuliflcations. 

In towns corporate, the inhabitants ot 
cities are preferred to those of boroughs; 
and those who have borne magistracy to 
all others. And herein a younger alder- 
man takes not precedency from bis senior 
being knighted, or as being the elder 
Kni^t, as was the case of Alderman 
Craven, who, though no Knight, had 
pbce, as setiior alderman, before all the 
rest who were Knights, at the coronation 
of King James. This ts to be undenCood 
as to public meetings relating to the 
town; for it is doubted whether it will 
iiold gopd in any neutral place. It hss 
been also determined in oie Esrl Msf' 
shars court of honour, that all who hate 
been Lord Mayors of London shall every 
where take place of all Knights-bache- 
lors, because they have been the Kingv 
lieutenants. 

Tf is also quoted by Sir George Mac- 
kenzie, in bis Observations on Prece- 
dency, that in the ease of Sir John Crook* 
sergeant st law, it was adjudged by the 
judges in court, that such ser^;eants as 
were his seniors, though not knighted, 
should have preference* notwitbsttfidm^ 
his knighthood. The precedency ubx^ 
men is as follows: 
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by Stat. 
Henry VUI. 



The Kinp: 
Prince of Wales 
King's sons 
King^'s brothers 
King's uncles 
King's grandsons 
King's brother's 
or 

sistei^s grandsons 

C When there 
Vicegerent < is any such 

C officer 
Archbishop of Canterbury, 
Lord Primate of all Eng'- 
land 

Lord High Chancellor, or Lord Keeper, 
by statute 5 Elizabeth . 

Archbishop of York, Primate of Eng- 
land, by statute 31 Henry VIH. 
Lord High Treasurer "\ being of the de- 
Lord President of the Lgrett of Batons 

Piivy Council (by statute 31 
Lord Privy Seal J Henry VIU. 

By the statute 31 Henry VIII. the Lord 
Great Chamberlain of England bad place 
next Lord Privy Seal ; biit in the year 
1714y the Marquis of Lindsey, thon He- 

rcditaiy Lord Great Chamberlain of Eng- 
land, being created Duke of Ancaster, 
&c. gave up the precedency as Lord 
Great Chamberlain from him and his 

heirs, except only when he or they shall 
be in the actual execution of the said of- 
fice of Great Chamberlain of England, at- 
tending the person of the Kin^ or Queen 

for the lime being, or introducing a Peer 

or Pe ers into the fTouse of Lords, which 
wiLs conlii-nicd hy statute 1 George I. 

lA>rd High Constable ~] above all of 
EatlMarihal .(their degrees. 

Lord High Admiral j viz. if Duke% 
lAnd Stewart of fiis Ma- 1 above Dukes ; 

jesty's Household [if Earls, above 
Lord Chamberlain of Earls, by 
J Ilis Majesty's House- statute 31 Hen- 
hold J ry VIH. 

Dukes according to their patents or 

creation 

Harquises according to th<^ pa. 
tents 

Dukes' eldest sons 
Earls according to their patents 
Marquise^ ^dest sons 
Dukes' younger sons 

Viscounts according to their patents 
Earls' eldest sons 
Marquises' younger sons 
Bishop of London 
Bishop of Durham 
bishop of Winshester 



All other Bishops, according to' 
their seniority of consecration ; but 

if any Bishop be principal Secretary 
of State, he shall be placed above 
ail other Bishops not having any 
of the great offices before*mention- 

ed. 

Barons according to their patents. 

But if any Baron be Principal Se- 
cretary of State, he flhall be pkeed 
above all Barons^ unless they have 
any of the before-mentioned great 
offices. 

By the 23d article of the Union, which 
was eoniirroed by statute of 5 Queen 
Anne, c 8 all peers of Scotland shall be 
Peers ot Great Britain, and have rank 
next after the Peers of the like degree 
in England at the time of the Union* 
which commenced May 1, 1707, and bf 
fore all Peers of (ireat Britain, of the Uke 
degree, created after the Union. 

Speaker of the Hon. House of Cuuimons.' 
ViseountaP eldest sons. 

Earls' younger sons. 
Barons' eldest sorss 

Knights of the most noble order of thn 

Cbirter. 
Privy Counsellors. 
Chancellor of the Exchequer. 
Chancellor of the duchy of Lancaster. 

The Peers of Ireland take place in 
England, at all public ceremonies, (ex- 
cept coronations) next the youngest 
EngUsh peer oi the same degree. — ^Vide 
1, 25, p. 61, in (MRdo Armorum Council 
Boolo, 4 Car. L 38 Jane, 1629. 

Lord Chief Justice of the King's Bench. 

Master of the Rolls. 

Lord Chief Justice of the Common PleaS; 

Lord chief Baron of the Exchequer. 

Judges and Barons of the degree" 
of the Coif of the said CouitS» 
according to seniority. 

Bannerets made under the King's 
own royal standard, displayed 
in army royal in open war, by 
the KiiifT liimself in person, for 
the term ui their lives only, and 
no longer. 

Viscounts' younger sons. 

Barons' youncTer sons. 

ilaronetsot iinglaud,bcotlaud, and 
Ireland. 

Bannerets not made by the King 
himself in person. 

Knights of the most honourable Order of 

the Bath. 
Flag and field-officers. 

'fne priority of sitrning any treaty, or 
public instrument, by pubhc Mini9tei*s> 



6^ 
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i« alviyt taken bjr nmk of p1«oe» and not aons of Peen, and thetr eldest sona, in 

by title. like perpetual aaeeession ; both whidi 

Knights Bachelor*. species of e<?qiiires, Sir Henry Spelman 

Masters in Ciianceiy. entitles at migeri natalatU. 3. Esquires 

Boctora, Deani» fce. created by the King^s letters patent, or 

SergeantaatLaw. other investiture, and their eldest 



F.ldest sonsof thf youn^Pfrr'Jonsof Pcein. 4. Esquires by virtue of their oflircs, 

Baronets' eldest suns. justices of the peace, and others who bear 

Knigbta of tbe Gaiter | anyofRceof trust under the crown. To 

eldeit sons. | Vide infira for these may be added the esquires of 

Bannerets* eldest sons. )^the younger Knights of the Rnth, rarli of whom con- 

Koightsof the Bath eld- J sons. stitutes three at his installation; and all 

eatiCHia.^ j foreign, nay, Irish Peers j for not only 



KnigfaU* eldest aom. J theie, but the eldest aons of Peers uf 

Banmeta^ younger oonfl^ Bot. Pat 14 Jne. Grmt Britaiti, though frequently titular 

Ibid. lords, are only esquires in the law, and 

Bsqui res of the Sovereign's^ by stat 20 nnust be so named in all legal pinKeed- 

Body, or Gentlemen of C Ed. IV. and >ngi. Aa for Gentlemen, aays SirTho- 

the Privy Chamber. S9 Hen. VI. Smith, they be made good cheap in 

Esquires of the Knights of tne Bath. this kingtlom ; for whosoever studieth in 

Esquires by creation, by stat. 20 Edw. IV. Universities, who professeth the libe. 

and 9 Heniy VL ral aoienoea, and (to be abort) who can live 

Esquires by office. idly, and without manual labour, and \vi!l 

Younger son*; of Kaighta'\ bear the port, charjj'e, and conntenarsce 

of the Garter. „ . . . „ *»fa genlieraai>, he shall be called musttJ, 

Younger aona of Banne- ^ v vi' for a gentleman. A 

rets of both kinds. \V ^. * ,* yeoman is he that hath free land of forty 

Younc^er sons cS Knighta / p " * shillings by the year ; who was anciently 

of the Bath. rtf^co^^fSi thereby qualified to serve on juries, vote 

Younger aona of KnigbU foi" knighta of the ahire, and do any other 

Badielois. J act, where the law requires one that is 

Gentlemen entitled to bear arms. probus et frrmlis homo. The rest of the 

Clergymen, Barristers at Law, officer? in commonalty are tradesmen, artificers, 

the Navy and Army, who are ail Cicji. labouiera, who (as well at aH othets) 

tlemen by prafesiion. must, in pursuance of the statute 1 Hen- 
Citizens, ry V. c. 5, be styled by the name and ad- 
Burgesses, &c. ' dition of their estate, degree, or myste- 

Almost every person above the lowest pUee to which they belong, 
yank of mechanics aiflarotng the title of where they Iiave been convcnant, m 
Esquire, it may be worth while to give ^'''[T'"^! writs of actions personal, sp- 
our readers the opmion of Judge Rlack- P^als and indictments, upon which pro* 
stone on this subject. Esquires and gen- outlawry may be awarded ; in or* 
tlemen are confounded together by Sir ^^*'» should seem, to prevent any 
Edward Coke, who observes, that every clandestine or mistaken outlawry, by re- 
esquire is a gentleman, and a gentleman ducing to a specific certainty the pcrsou 
is defined to be one gm arma gerit^ who ^® object of its process, 
bears eoat-armour, the grant of which The precedency among men being 
adds gentility to a man's family: in known, that whieh is dae to women, ac- 
Jike manner as civil nobility among the cording to their several degrees, will be 
Romans was founded in ju* imaginum^ easily understood : but it is to be observ- 
or having the image of one ancestor, at ed, that women, before marriage, have 
least, who had borne some curule office, precedency by their father; with this dif- 
It is indeed a mattersomewhnt nn^etttcd, ference between them rind the male 
what constitutes the distinction, or who children, that the same precedency is due 
IS a real squire ; for it is not an estate, to all the daughters that belongs to the 
however large, that confers this rank up- eldest, which is not so among the som; 
on Its owner. Camden, who was himself and the reason of this disparity seems to 
a herald, distinguishes them the most ac- be, that daughters r^ll succeed equall/i 
curately,and he reckons up four sorts of whereas the eldest son excludes aUthe 
them : 1. The eldest sons of Knights, rest. 

and their eldest sons, in perpetual sue- Hy marriage, a womon pnrtlcipates of 

cession. 2. The eldest sons of younger bcr husband's dignities ; but none of tb© 
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wife's dignities can come by marriage to 
her husband, but are to deacend to her 
ne^ heir. 

tf a woman have precedeney by crea- 
tion or birth, she rrtainsthe same, though 
she marry any cointnaner: but if a woman 
nobly born marry any Peer, she shall 
tike place acooiding to the degwe of her 
husband only, though abe be a Dukc'a 
daughter. 

A woman pnvileged by martnage with 
due of noble degree, ahall retain the pri* 

rUege due to her by her husband, though 
he should be decfraded by forfeiture, &C. 
for crimes are personal 

The wife of the eldeat eon of any de* 
giee takes place of the daughters of the 
same degree, who always have place im- 
mediately after the wives of such eldest 
sons, and both of th^m take place of the 
younger aons d the preceding degree. 
Thus the lady of the el(le<5t son of un Karl 
takes place of an Earl's dauj^hter, and 
both of them preeede the wife of the 
younger eon of a Ifaiquia; also the wife 
of any degree precedes the wife of the 
eldest son of the precedingdegree. Thus^ 
the wife of a Idarquis preoedei the wife 
of the eldeit eon of a Duke. 

The Queen. 
Princess of Wales. 

Prineeaeea, and Duehetteaof the Blood. 

Duchesses. 



Wivea of the eldest l of Dnkes of the 

sons ; daugh 
MaichionesaeB. 



Blood. 



est^ 

sons ; daughters, > 
JaichionesaeB. 

Wi»eaof the eldert>^f Dukes, 
sons; daughterly > 



uises. 



Countesses. 

Wives of the eldeat > f 

sona; daughters^ 5 ^ 
Wives of the yoaoger loni of Dukes. 

Viscountesses. 

^il!! " niil^ffr^^ of Earis. 
tons ; daughters, > 

Wives of the younger sons of Marquia* 

eg, 

Baroneases. 

Wives of the eldeat > Viscounts, 
sons: daughters, > 

Wives of the younj^er sons of Earls. 
Wives of the eldest > ^ ^ 

sons : daughters, 5 
Wives of the younger aons of Viscounti* 
Wives of the younger eons of Barons, 
W ivcs of Baronets. 
Wives of Knights of the Garter. 
Wires of Kni^iits of the Bath. 
Wives of Knights Bachelors. 
Wives of the eldest 

aons; daughters, 



Baronets. 



Wu eg of tLe eldest"? of Knig^hts trf the 
sons ; (inughters, 5 Gurter. 

Wives of the eldest > of Kumihts of the 
sons; daughters, S Bath. 

Wives of the eldest \ of Koights Bache- 

suns; ci;ui;i;lUers, S lors. 
Wives of the youngest sons of Baronets. 
Wivea of Baquirea, by creation* 
Wives of Esquires, by office. 
Wives of Gentlemen. 
Daughters of Esquires. 
Daughters of Gentlemen. 
Wives of Citizens. 
Wives of Burgesses, &c. 

The wives of Privy Counsellors, Judges, 
See. are to take the same place as their 
husbands do. See the former list 

PRECENTOR, a dignitary in cathe- 
drals, popularly called the chantor, or 
master of the choir. 

PRBCESSION of the eqttimxea, is a veiy 
slow motion of them, by which they 
change their place, going from east to 
west, or backward, m antecedentia^ as as- 
tronomers call it, or contrary to the order 
of the signs. 

From the late improvements in astrono- 
my itappears, that the pole, the soUticea^ 
the equinoxes, and all tne other points of 
the ecliptic, have a retrogrsrle motion, an'i 
are constantly moving from east to west, 
or from Aries towai*ds Pisces, &c. by 
means of which the equinoctial points 
are carried further and further back 
among the precedinc;' sic^n^ of stars, at the 
I'ate of about 50^" each year; which retro- 
grade motion is called the precession, re* 
cession, or retrocession of the equinoxes. 

IJcnce,a8the stars remain immoveable^ 
and Uie equinoxes go backward, thestara 
will seem to move more and more east- 
ward with respect to them ; for which 
reason the longitudes of all the stars, 
being reckoned from the>first point of 
Aries, or the vernal equinox, are continu- 
ally increasing. 

From this cause it is, that the constel- 
lations seem all to have changed the pla- 
ces assigned to them by the ancient astro- 
nomers. In the time of Hipparchtu, and 
the oldest astronomers, the equinoctial 
points were fixed to the first stars of 
Aries and Libra: but the signs do not 
now answer to the same points ; and the 
stars which were then in eosjanction with 
the sun, when he was in the equinox, are 
now a whole sign, or SO degrees, to tlie 
eastward of it : so, the first star of Aries 
is now in the portion of 1 1 1 e ecliptic called 
Taurus ; and the stars of Taurus are now 
in Gemini ; and those of Gemini iu Can- 
cer, and so on. 
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1 his .smijiiip change of place in the 
Blara was first observed by Hipparchusof 
Rhodes, who, 128 years before Christ, 
fbund th«t the longitudes of the stars in 
his time were greater than they had been 
heforc observed by Tymochares, and 
than they were in the sphere of Eudoxus, 
who wrote 380 yem before Christ. 
Ftolcmy also perceived tlie g^radual 
chang-e in the longfitwdes ot the stars; 
but lie staled the quantity at too litUe, 
timkiiig it biit 1* in 100 yetn, which ia 
at the rate of only 36'^ per year. V-hnnj^, 
a Chinese, in the year 721, stated the 
qtMUitity of this cliange at 1° in 83 years, 
which if »t the nte of 43^" per yexr. 
Other more modem astronome rs ha^e 
made this precession «;till more, but witii 
some small dift'erences from each other } 
end it It now tttoally Uken et 50i^ per 
year. All these rates are deduced from a 
comparison of the longitude of certain 
stars, as observed by more ancient astro- 
nomenk with the later obierretioniof the 
mmt stars : viz. by subtracting the fornier 
from the latter, riiul dividinp^ the remain- 
der by the number of years in the inter- 
▼al betweenthe dates of the ohiei^atiooi. 
Thus, by a medium of a great number 
of comparisons, the quantity of the an- 
nual change has been fixed at 50k", ac- 
coidin; to which rate it will require 
25,791 yeara for the eqntnoxea to make 
their rerohitions westward quite aroinid 
the circle, and return to the aame point 
again. 

The phenomenaof this retrograde mo- 
tion nf tlie equinoxes, nr intersectlnTT! of 
the equinoctial with the ecliptic, and con- 
sequently of the conical motion of the 
earth's axis, by which the pole of the 
equator describe a small circle in the 
same period of time, may be understood 
and illustrated as follows : let NZSVL be 
the earth. (See Plate Perspective, &c. 
fig- f> ) SOXA its axis produced to the 
starry heavens, .and terminating in A, the 
present north pole of the heavens, which 
It vertical to N, the north pole of the 
earth. Let EOQ be the equator, T^oZ 
the tropic of cancer, and VTVJ the tro- 
pic of Capricorn; VOZ the ecHptic, and 
BO its axis, both of whicU are imtnovea- 
ble amongf the stars. But as the cqui* 
noctial points recede in the ecliptic, the 
earth*s axis SON is in motion upon the 
earth's centre O, in such a manner as to 
describe the double cone NOn and SOt, 
round the axis of the ecliptic BO, in the 
time that the equinoctial points move 
round the ecliptic, which is 25,791 years, 
and in that length of time, the north pole 



of the earth*s axis produced, describes 
tlie circle ABCDA in the starry hea- 
vens, round the pole of .the ecliptic^ 
which keeps immoreablc in the centre of 
that circle The earth's axig bein|»' nov^ 
23° 28' luchned to the axis of the eclip* 
tic, the circle ABCDA, described by the 
north pole of the earUi's axis produced 
to A, i'' 4C>° 5& in diameter, or double 
the incliniktion of the earth's axis. In 
consequence of this, the point A. which 
is at present the north pole of the het" 
vens, ?!id ne:ir to a star of the 2d mag- 
nitude in the end of the LitUe Bear's tail« 
must be deserted by the earth's azisf 
which, motring backwards one degree 
every 7lf years, will be directed toward^- 
the star or point B in 64473^ years hence ; 
and in double of that time, or 12,895^ 
years, it will be directed towards the star 
or point C ; which will then be the north 
pole of the heaven<», nlthongh it is at 

E resent 8^ degrees south of the zenith of 
ondon jl Toe present positions of the 
equator EOQ will then be changed into 
eOf/, the tropic of cancer TSoZ into 
\ /2o, and the tropic of Capricorn VT 
into f>59% as is evident by the figure. 
And the sun, in the same part of tiie hea. 
vens where he is now over the earthly 
tropic of Capricorn, and makes the short- 
est days and longest nights in the north* 
em hemisphei^, will then be over the 
e:<rthly tropic of cancer, and make the 
days longest and night.<4 shortest. So 
that it will require 12,895^ years yet 
more, or from that time, to bring the 
north pnle N quite round, so as to be di- 
rected towards that point of the heavens 
which is vertical to it at present. And 
then, and, not till then, the same stars, 
v fiich at present dcscrihc the equator, 
trf>pic^, and polar circles, Ss.c. by the 
eartii's diurnal motion, will describe them 
over again. 

From this shlftin*^ of the equinoctial 
points, and with them all the s'\y;m of tlif 
ecliptic, it follows that those stars, whicii 
in the infkncy of Astronomy were in 
Aries, are now found in Taurus ; those of 
Taurus, in Gemini, &c. Hence, likewise 
it is, thatUie stars which rose or set at any 
particular season of the year, in the times 
of Hesiod, Eudoxus, Virgil, Pliny, &c. 
by no means answer at this time tlieir de- 
scriptions. 

As to the physical cause of the preces- 
sion of the equinoxes, Sir Isaac Newton 
demonstrates, that it arises from the 
broad or fiat spheroidal figure of the 
earth, which itself arises from the earth's 
rotatioii about ita axis : for as more mat^ 
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ttr lias thus been accumuhtcd all round 
the equatorial parts than any where else 
on the earth, the sun and moon) when on 
either side of the eqiiato?-, by attrictin^ 
this redundant matter, bring the equstor 
sooner under them, in every return to- 
wards it, than if there was no such accu- 
mulation. 

Sir Issac Newton, in determining tl\e 
ijuantity of the annual precession from 
the theoiy of gravity, on supposition that 
ihe eqttatorial diameter of the earth 13 to 
the polar diameter, as 230 to 229, finds 
the sun's action sufficient to produce a 
precession of 9^^ j. only ; and collecting 

f;om the tides the proportion between the 
sun's force and the moon's, to be us 1 to 
4^, he settles the mean precession result- 
ing from their Joint actions at 50" ; which 
is nearly the same as it has since been 
found by the best observations. 

PKECIjE, in botany, the name of the 
tventy-6rst orderin Linna:us*s Fragments 
ofaNatural Method; containing the prim- 
rose, and a few other plants which agree 
with it in habit and structure. 

PRECIPITATE, in chemistry, is any 
matter or substance, wliich, having been 
dissolved in a fluid, falls to the bottom of 
the vessel on the ad<lition of some other 
substance, capable of producing a decora- 
position of the compound. The term is 
j^cneraJly applied when the separation 
takes place in a floculent or ptilvendent 
iurm, in opposition to crystallization, 
which implies a like separation in an an< 
l^ular form. But chemists call a mass of 
crystals a precipitate, when they sub- 
side so suddenly, that their proper crys- 
talline shape cannot be distinguished by 
the naked eye, as in the instance of 
(llauber*s salt, when separated from its 
watery solution by mijcing with it a por- 
tion of alcohol. 

PRECIPITATION, that process by 
vhic!) bodies dissolved, mix' I, or sus- 
pended in a fluid, are separated tVom the 
niud, ojid made to gravitate to the bot- 
tom of the vessel : this is one of the 
.^reat operations in chemistry, and is op- 
posed to that of solution. In truth, tho 
chief operations in the laboratory may ha 
resolved into solution and precipitation. 
When a base is employed to precipitate 
1 soluble acid, the substance throw n down 
is always a compound, consisting of the 
add united to the base employed. In 
t hiacas e the actd is sometimes completely 
separated, and sometimes not, according 
to the energy of the base employed, and 
the degree of insolubility of the salt fonn« 
ed. The same explanation applies as in 

VOL. X. 



the first case. When a neutral salt is 
employed as a precipitant, the substance 
which falls is always a compound. It is 
composed of one of the ingredients of the 
precipitating salt united to one ingredient 
of salt in solution. Such suits alone can 
be eniplojred aa are known to form in- 
soluble compounds with the acid or base 
which we wish to throw down. In these 
cases the sepaiaLion js complete, when 
the new salt tbrmed is completely insolu- 
ble. Neutral salts perform the ofHce of 
preclpitants in general much more readily 
and completely than pure bases or acids. 
Thus thealksline carbonates throw down 
the earths much more effectually than the 
pure alkalies, and sulphate of soda sepa- 
rates barytes much more rapidly than 
pure sulphuric acid, lliis superiority is 
owing partly to the combined action of 
the acid and ba^e, and partly to the com- 
paratively weak action of a neutral salt 
upon the precipitate, when e<Hn|>ared to 
that of an acid or alkali. For tiie preci« 
pitation takes place, not because the 
salts are insoluble in water, but because 
they are insoluble in the particular solu- 
tion in which the precipitate appears. 
Now if this solution happens to be caj)a- 
ble of dissolving any particular salt, thatr 
salt will not precipitate, even though it 
be insoluble in water. Ilencethe reason 
why precipitites sd ortctMlls ijipear, when 
there is present in the solution an excess 
of acid, of alkali, &c. 

PRECONTliACT 9/ marriage, in the 
civil law, avoided the marria?,'^c ; ! ut by 
the statute 2 George I. c. 23, called the 
marriage act, it is declared, that it shall 
not be allowed, nor shall any contract of 
marriage be enforced in tlic occlesiastical 
courts. The only remedy upon breach 
of a promise of marriage is by action for 
damaifesat common law. 

PREDIAL (ilht'Sy those which are paid 
of tiling's arisinjLj and groN\ iiie;' from the 
ground only, as corn, hay, iruit of trces,^ 
and the like. 

PREENING, in natural history, tJie 
action of bir(!s drcssinji; their feathers, to 
enable them to glide the more readily 
through the air, &e. For this purpose 
they Save two |)cculiar glands on their 
rump, which secrete an unctuous mattet^ 
into a bag that is peiforatcd, out of which 
the bird occasionally draws it with its 
bill. 

Pf{EGNANCY. See MiBWirKiiT. 

PHEHNITE, in mlnerai"r;-y, a species 
of the flint genus. Its colours arc gree>\ 
in almost all its shades. It is sometimes 
massive, sometimes crystallized. lister- 
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VI1II7 the ci>'bU1i are smooth and shiniug ; 

internally they have a glistening peany 
lustre, it is harder than glass, easily 
. frangible : specific gravity 2.6 to 3.9. 
Before the b)ow-pipe it foams, and melts 

into brmvnt'^!! enamel. This mineral 
has been compared with the zeolite, to 
which it bears some resemblance ; but it 
does not, like that, become gelatinous 
^vith acids* AocofdiDg to Ku^ioth it 
consists of 

8I6ea • . - 43.83 

Alumina ... 30.33 

Lime - - - 18.33 

Oxide of iron > - 5.66 

Water » > • 1.83 

99^8 

Loss - . 2 

IOOjOO 



It occurs in Dauphiny, and in many parts 
of Scotland. 

PRFXl^llNARY, in general, denotes 
something to be examined and determin* 
ed, before an affair esn be treated of to 
the purpose. The preliminaries of peace 

consist chiefl J in settling the powers of 
ambassadors, and certain points in dis. 
pute, which must be detenmned previ- 
ously It tlie treaty itself. 

PRELUDE, prteludinumy in music, is 
usually a flourish or irregular air, which 
a musician plays off-hand, to try if his 
instrument be in tune, and so lead him 
into the' piece to be played. Very often 
the whole bartd 11 ihc orchestra run a few 
divisions, to give the lune. 

PRRMISBSt in logic, an appellation 
given to the tv-n first propositions of a 
syllogism, as going before or preceding 
the conclusion. Premi.ses are the foun- 
dation or principles of onr reasonings 
which being either self-evident or de- 
m(jnstrative propositions, the truth of the 
conclusion is equally evident. 

Pamisss, in law, from the Latin, pre- 
mista (the foregoing), is applied to that 
p:>rt in the beginning of a deed which 
expresses tiie names of the grantor and 
grantee, snd the land or thing gi^anted ; 
but it is chiefly used to signify the thing 
granted only. 

PUE&IIUM, or PnatMiuM, properly 
'tignifies a reward or recompense ; but it 
is chiefly used in a mercantile sense for 
the sum of monej' pven to an insurer, 
% hether of ships, bouses, lives, &c. Sec 



XasvaiTiet. The term premiurn is aJso 
applied to what is given for athingabove 
par, or prime cost ; thus if lottery tickets 
sell for 20ff. more than prime cost, or the 
price at which the government inued 
them, this 20s. is called a premiurn. 

PUEMNA, in botany, a genus of the 
Didyaamia Ang^ospermia class and or- 
der. Natural order of personstie. Vitices, 
Jussieu. Essential cbarurtcr : c:i!yxtwo- 
lobed ; corolla fonr-clett ; Ijcrry four- 
celled; seeds solitary. There are two 
species; vrix. P. integrefblia, and P. ser- 
rutifoUat both natiTet of the Cut In* 

dies. 

PUENANTHES, in botany, a genus of 
the Syngenesia Polygamla JBqaslis c9ui 

and order. Natural order of Composite 
Semiflosculosae. Cichoraccx, Ju'^s-e'? 
Essential character : calyx calycled ; tio- 
rets in a single row : pappus simple, wb- 
sessile ; receptacle naked. There ire 
nineteen species. 

PREPOSITION, in grammar, one of 
the parts of speech, being an iiidedliiS' 
ble particle, which yet serves to govern 
the nouns that follow it. See Gajuuua. 

PREPUCE. See Anatomt. 

PREROGATIVE, in law.mcsnssn the 
fi^^tsand privileges which by law the 
King hath, as chief of the commonwealtb, 
and as intrusted with the execution of the 
laws ; and this can be only according to 
Magna Charta. We shall here briefly 
set down those articles which are enu- 
merated by Lord Chief Raron CoitiynSf 
in his *' Digest," as belonging to the 
Khig*8 prerogative, premising only*.*'*** 
many tliing^s are laid down in our h'^- 
books trum ancient aiitboriries, which do 
not thoroughly accord with the spirit cf 
the constitntion, as improved at the revo* 
lution ; and that every thing, which Is con- 
trftry to that glorious spirit, may be well 
questioned to be law at the present day. 
llHMe who were formeilv celled preto- 
gative lawyers were little better than the 
willing" slaves of absolute monarchy. 

As to Jus domestic concerns, the care 
of the marriages in the royal family be- 
longs to the King-, and is now regditeo 
bystiiMte 12 Geor^^e III. c. 11. 

As to foreign nations, he has the sove- 
reignty of the seas surrounding Engbi-^» 
and may make treaties and alliances, and 
send ambas-sadors and envoys to foreign 
states ; and a league is said to be broken 
by a prohibition of all the commoditie* 
of a kingdom in amity. He may, in vir- 
tue of the same ripfht, grant reprisals, by 
taking the goods of foreign subjects, here 
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or elsewhere, an 1 lie Is entitled to all 
prizes: but, hy ceTtuin net', called the 
prize-acts, they are distributed in certuin 
fbttes smongst the capton» aceordin]; to 
a proclamation to be made in every new 
war, and 5/. a head is nllowed to ships of 
war for every man kdied. The king may 
alio grant letters of safe eondnct to an 
enemy here ; and without these, it is said, 
a fore !g-n prince, though in tmUj, cannot 
come here. 

With respect to the 1ctn||^fl own wb- 
jectSfbe has the sole mithonty to declare 
war or peace, and to levy soldiers, and 
by 11 Henry VIL c. 1. and 18. every man 
is bound to serre the kinp in his wars, 
bat not out the realm, except for wa^es; 
nor can he be sent out of the kmg- 
<lom even with an office. In like man- 
ner, the right of impressing seamen is 
acknoirtedged ; hot it must not be exer- 
cised wantonly, as by taking a captain of 
a merchantman to serve as a common 
roan ; and, by 13 George II. c. 17. persons 
cf fifty^fiye yean of age, and under eiglu 
teen, and every person going to sea for 
two years, and every apprentice during 
three years, are exempted ; and also all 
fitreignerst besides these there are other 
particular exemptions; nor are mariners, 
except deserters, to bf impressed in the 
West Indies. He lias also tlie sole com- 
mand of the forces, as well militia as re- 
gulars, and that, by 13 Charles II. c. 6. 
independent of the Houses of Parlia- 
ment. Ifis troops mav be billeted all 
over the kingdom ; and no one but the 
kiofp can build forts. 

With respect to time of peace, he en- 
acts laws together wtih his parliament; 
bot cannot by grant or chatter alter the 
hw. He may issue proclamations to en- 
lisrce laws ; nnd, by 1 James, c. 25 and 
12 Charles 11. 4. s. 12. may restrain the 
trmsportation of com, and gunpowder, 
arms, and ammunition, generally, or from 
particnlar places. By stntnte ?A Henry 
VII I. since repealed, he might, in etlect, 
make new laws by his proclamation. But 
now he cannot siispena the execution of 
a law for any time, :is till the meeting- of 
tijc TK'xt parUament. It is said, that the 
king; may dispense with a thing prohibit- 
ed, M> as Co make it lawful, in case of 
necessity, to the party to do tlic prohibit- 
ed thing; but dispensations are odious, 
and, indeed, except under the ibilowing 
fimitaitions, tbe kin^s dispensing power 
may now be questioned. As, however, 
he may pprant a pardon when the offence 
is committed, it seems not of so much im- 
portance. He mty nnqucitionably dis- 



pense with any thing u'llch is for his 
benefit, as a pe naif y due to the king ; but 
not with a thing nudum in nor in which 
the subject has an interest ^t may 
grant a pardon of all offences, as well in 
the ecclesia'sticHl as the criminal court ; 
but cannot reverse a judgment without 
process. 

With respect to things ecclesiastical, 
he has jurisdiction in all ecclesiastical 
causes, is head of the church, and may 
punish and repress heiesiea and super- 
stitions, by statute 37 Henry VI II. c. 17. 
And ecclesiastical laws, which consist of 
ancient synods, and canons, and consti- 
tutions, and customs, formed with the as- 
sent of the king, without the parliament, 
are of legal authority in Enfj^land, and, it 
is said, he may dispense with those laws. 
He may, with his commisstoners, pass ec- 
clesiastical censure, and shall bare the 
ordering- of all ecclesiastical appeal^ 
without appeal to the Pope. The high- 
est appeal, by statute 25 Henry Vlli. c. 
19. is to the king, in Chancery, who is« 
sues a cnrnmission to his delegates} but 
where the king is concerned, it is to thf- 
Upper House of Convocation; and al- 
though the appeal to the delegates is fi- 
nal, yet the king may grant a commission 

of review. 

The king's prerogative, as to tempo- 
ral jurisdiction, enables him to make 
what courts he pleases, for the adminis- 
tiation of the common law, and where he 
pleases; but he cannot erects court of 
Chancety or Conscience, the common 
law being the birth-right of the subject. 
The king may alfK) grant such commis- 
sions as are warranted or allowed by the 
common or statute law, as_ of oyer and 
terminer, fcc; but, it is said, he cannot 
grant a commission of inquiry only, with- 
out a clause to liear and determine. He 
may grant ff«ncbise% alsob because all 
franchises and liberties are derived from 
him, as a county palatine, or jurisdiction 
temporal, or ecclesiastical. 

As to nobility and honour, the kin^ is 
the fountmn of all dignity, and may, it is 
said, compel all persons of 20^. per an- 
num inheritance to be knights, or per- 
sons named to be seigeants to take the 
degree. 

Tlie king may also grant privilege^ 
such as those of a forest, chase, warren, 
park, fair, market, with tolls, or ca&uai 
profits, as wreck, waifii, strays, deodand^ 
treasure -trove, royal fish, mmes, dcrelicft 
lands, most of v.'hich belong- to the king, 
tc^ether with certain privileges in trade, 
for which see Tnana. So he may great. 
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exemptions from tho&c charges, which, 
by liis tyrant, he may impose, as to be quit 

of toll for rTHTclKindizc, in cverv town in 
England, ami to be exempt ti urn offices 
under the crown, such as thai oi consta- 
ble, provided there be » sufficient num- 
ber to serve; but he catuiot grant an 
exemption from the jurisdiction of any 
court, if he does not erect a jurisdiction 
of the seme nature in lieu c^it, for that 
would create a failure of jtistlce : nor 
to be exempt from punisliment for felony, 
or trespass. He may also, by proclama- 
tion or special writ, directed to the party, 
or to the sherifT', restrain any person from 
quitting the kingdom, nnd mny, for re:i. 
sons of state, lav an embargo upon asliip. 
So he may inhibit a public nuisance. 
He may ahn recall, by summons, a sub- 
ject who goes out of the kingdom with 
or without license, and if he returns not, 
upon service of summons, then his lands 
nnd goods arc forfeited. But it is Said, 
merchants may abide beyond sen, and a 
king, in amiiy, nefcd not deliver up those 
who fly to him. 

The kii.g may, hy his prerogative, 
command nia\ ors and corporate officers 
^ to restrain uiuioyances, and keep streets 
clean ; but not in places which arc no 
corporations ; and cannot inhihit a lawful 
occupation, such as making cards, under 
pretence of inconvenience, nor restrain 
the exercise of foot-ball, cock fighting, 
or other vain sports, except, perhaps, on 
Sundays. 

^ As to offices, lJ)e king has the nomina- 
tion off all public officers within the king- 
dom ; but he cannot create a new office 
with a fee, nor appoint an old office u i li 
a new fee, to burthen the public, without 
his parliament. 

As to trade, he may erect societies for 
the management of it; but cannot grant 
an embargo on ships, for the benefit of a 
privftte trader or company. 

As to matters of revenue, the king can 
•lone coin monev wMiiri his dominions, 
upon which the duties are now settled, 
as in statute 18 Charles ll. ; but the aid, 
for knighthood, marriage, fcc. are taken 
away by statute 12 Charles II. c. 24. 

With respect to purveyance, he may 
dig tor saltpetre in the lands, stables, and 
other places of a subject; but not where 
he canTiot leave the place in the same 
plight as before. He must leave room 
for the horses, &c. of the person, and not 
dig at improper times, nor return there 
for a long lime, nor can he grant it to an- 
other, and the saltpetre must be used for 
the defence of the realm only, and the 



subject is at liberty stili to dig in his own 
soil. But be cannot claim any other ne- 
cessaries, such as timber, wood, fuel, cat- 
tic, grain, h:tv, victuals, carts, carriages, 
ficc. witliout the consent of the owner, by 
statute 12 Charles II. c. 24. 

The customs upon merchandize ex- 
ported and imported, are the ancient in- 
heritance of the crown, which, t <;aiil, 
were originally by act of parliament} 
they were distinguished into awfwsff 
tnaffna, et /kijtvi, to winch were added 
prisage, or a duty ot two tons out of 
every ship laden with twenty tons of 
wine ; and butlerage, or a levy of per 
ton, for every ton of wine of a merchant 
stranger. The citizens of London were 
exempt from lliis dut^in the port of Lon- 
don. These duties, it seems, are nowre- 
pealed by statute 27 George III. c. IS. 
called the consolidation act, which affixes 
a certain rale to the commodities thereia 
enumerated, and 2^. 10». per cent vitk 
a drawback of 25/. per Cent, on exporta- 
tion, upon every other commodity. We 
have, liowever, read in the pubhc prinli 
during this year, (1807) of the claim of 
prisage being made in Mand by one of 
the grantees of the crown, and allowed ; 
but we presume so heavy a tax, if it caa 
be claimed, in addition to the duty on 
vrines, must be repealed by parliament. 
Customs are not paid '.\ lu re the king 
has grunted goods of a pirate to a pa- 
tentee, for the king shall not pay custom 
to himself; and, it is said, the king msy 
grant to an alien to pay no more customs 
than a subject; but this must be subject 
to the Consolidation act. 

The kin^ may, by his prerogative, 
charge an imposition upon the subject 
for his benefit, as he may grant a certain 
rate for things sold in a town, for the 
walls of the town, or repairing the bridge, 
or the security of those parts. Or that a 
man may build a wall, or keep a ferry, 
and take toll for the support of it. But 
he cannot charge the subject where he 
has no benefit from it, or a gitid pnqWt 
nor lery new customs, &.c Nor can the 
merchants, by their consent, gram totiic 
fting a tax upon their goods, for their 
wares would thereby be sold the dearer. 
Upon all which we must ol)servc, that i^ 
should appear this branch ot the prero- 
gative is fallen into disuse, and can 
scarcely now be claimed, as being altoge- 
thcr inconsistent with the spirit of the re- 
volution in 1683. And we now see, that 
in all cases where a pier is to be built, or 
a turnpike-road made, or improvements 
are oiade in cities^ application is had to 
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Parliament, and a bill is passed. This, it 
is true, may be, partly, because it is 
often necessary to borrow large sums of 
money, and to purchase lands by coin- 
puisiun, &c.; but we still may venture to 
question this prerogative, aitliough we 
find it in books of great authority pre- 
tioualy to the reigns of Charles the Fli&t 
and Second. 

As to casual profits, the King is enti- 
tled to all goods which have no owner* 
as wreck, flotsan, jetsan> and ligan, waifs* 
strays, goods of felons, deodantls, trea- 
»ure-truves, escheats, and lands forfeited. 
Ue is entitled also to royal mines, and the 
liahery of every navigahle river, as high 
as the sea flows : but every one may fish 
in the sea of a common right, altiiouj[;h 
foreign nations cannot fish in the British 
Seas without the King's license. There 
arc also certain fines upon legal pruceed- 
ings, which the King claims by his pre- 
rogative ; and anciently a fine was paid 
for libet^ to have right and justice, 
which is now abolished by Magna Churla 
2S, nulU vetidetmis, kc. So fines for beau 
pleader, for grants of hbeities, and lor 
misdemeanors, with all amercements, 
which are levied by the SherilT, and e^ 
treated into the Exchequer. 

All the lands in the kingdom, it is said, 
are holden, mediately or immediately, of 
the King, who has no superior ; and this 
is the foundation of the iuw of forfeiture 
and escheats : but this, however in pruc- 
Uce it may be harmless, is a principle 
lather derived from the divine right of 
kings, thut the spirit of the revolution, 
which considers the King rather us deriv- 
ing every thing from the people, and 
holding the tiirone itself in trust. 

Whatsoever lands or tenements the 
King has, beU>ng to him in right of his 
crown, and arc called the sacred patri- 
mony, or demesnes of the crown, says 
Lord Coke; and wlielhtrr 'an Is descend, 
or are devised or j^ivea to I mi unci his 
heirs by statute, or olherwibe, liicy goas 
parcel of the crown. The ^ng, there- 
fore* it seems, cannot divest himself of 
his public character, but has all his real 
possessions, for it does not seem to ex> 
tend to money, fherely as king. 

All conveyances to the king ought to 
be by f^ppd, enrolled; and whei-e a sub. 
ject would not have possession without 
entr>', there the King has it not without 
office found, or other record. But if the 
King's title is so found upon an iiiquisi. 
tion, he is in possession without sei;2ure ; 
and vbere a common person cannot en^ 
tcr Vlthottt an action, there the Ifing 



onglu to have n ^clve facias. ButnoofficC 
is necessary where the Kinijf's title ap- 
pears by other matter of record, and 
where he is so seised he can never be 
ejected, or disseised ; but every one who 
enters upon his possessions is called an 
intruder; the remedy upontvhichis by 
an information of intrusion. The remedy 
against the King is by petition to the 
Kmg in Parhament, in Chancery, or some 
other court, for tliere can be no writ, be- 
Ciuise tile King cannot command himself, 
as it is quaintly expressed. There is also 
another procecflinj;;' by vionstrance de 
dioii, which is, where the suitor's title 
appears by the same record as that of the 
King. Even upon an office found, thero 
may now be, by statute 34 Edward III. c 
14, a traverse, denial, or litigation of it. 

The King, by his prerogative, may sue 
in what court he pleases^ and shah not 
be preiudiced, by any neglect to pursue 
his right, which is meant by tlic maxun 
nullum tempusy &c. or no time runs against 
the King. Though now, by statute 9 
George in c. 16. the King's s i it, except 
for libei'ties and franchises, is iuaitcd, un- 
dercertiun conditions, to 60y ears for lands. 

As to the disposal of the personal reve- 
nue of the King, this can only be by the 
Great or Fhvy Sea!; and every one who 
receives money out of the Exchequer, 
without due warrant, is accountable n>r it. 
lie may, it is said, dispose of his lands and 
otlier reul revenues of inheritance, by 

£atent to others, when he pleases. And 
y statute 1 Anne 7. s. 5. all grants by the 
King-, of any manors, lands, 5cc. advowsons 
of churches and vicarages excepted, shall 
be void, except for ol j'ears or under, or 
for three lives* &c. subject to waste, and 
at the usual rent, or more ; or, if no usual 
rent, then a rent at least one-third of the 
annual value. By tlie same act, the 
hereditary excise, revenue of the post* 
otBce, fruits and tenths, fines foe 
writs of covenant, and entry at the alien- 
ation office, post fines, w:ne iicensea^ 
sheriff's profers and compositions, and 
seizures for unaccustomed and prohi* 
bited goods, shall not be aUenable for 
longer than the life of the Kii^^ who 
grants them. 

It is to be observed that much of the 
King*s Prerogative, producing revenue, 
has been from time to time graiitrtl out 
with various nmnors ; and tiie uruclc of 
forfeitures, which might in some cases be 
somewhat profitable, is very little en- 
forced. When a forfeiture is discover- 
ed, the officers of the crown generally 

4kIlow ft poftiofi to the informer i 9ome« 
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firucs onc-sixlh. It l)iis hren proposedf 
by Mr. Bcnlhum, tu nuke forfeituref 
of land lupply, in Bome measare, tb« 
place of taxes, ainl to reptr:tiii the pow- 
er of bcqtiest of land to cr^itain dc- 
|p«es of kindred only. Hlack&tone and 
others, however, tboogii they approve of 
the Matute of Anne to prevent the itn- 
propcrlv frmnting" away crown Innd<«, 
coHstder the great diminution ot tiic 
landed demetnet of the exwn well ex- 
changed by the tobjeet for the lighter 
burthen of taxes, since, had things re- 
mained as at Ihe conauest, the King 
would, bv forl^ittire and oiherwiie, have 
possessed til the land in the kingdom. 
The observation is j>linrr-sight<d enough, 
for no people would have tolerated it 
AVilllam possessed aU the lands by force, 
only to parcel them out like a robber 
atnonjc;' h'\s troops and had he not 
xpeedily parted with them, he and tJiey 
must have found that he who grasps sll 
loses nil. See Bstwub. 

Pkkrogative courts the court wlierein 
all wills are proved, and all admimstra- 
tious taken, which belong to the Arch- 
bi^op by his prerogative; that is, in 
cases where the deceased had f^oofh of 
any considerable value out of the diocess 
wherein he dteti ; and that value is ordi- 
narily SI. except it be otherwise, by com- 
position, between the Arclibishop and 
some oilier Bishop, as ill the diocess of 
London, it is 10/. 

PRBSBTTERIAN8. This denomin*. 
tion of Protestant Dissenters has been 
called by different names at different pe- 
riodi^of time. In their fin>taue mots for 
s farther refbtmstion of the chureh> they 
were, by wsy of reproach, termed Puri- 
tans, s name derived from the Cathari or 
PttrUim of the third century. But re. 
proadbfol names have not been the only 
species of persecution they hare at mi* 
ous times sviHercd The cruel persecu 
tions they suffered in the reigns of Eliza- 
beth, James I., and the two Charles's, 
will ever reflect di^graee upon the memo* 
ry of those princes. 

The rctnriiu d exiles wiio were driven 
to I laijckibit, to avoid the cruelties of 
Mary I., and who afterwards set up con- 
gregations at Basil and Geneva, M'cre first 
called Puritans, as their opponents ob- 
tained the name of Coafoimists. I'lom 
the Puritans sprung the Presbyterians, 
whose form of church discipHne was first 
estuMished, and Is still followed by the 
Rirk of Scotland. The first Presbyteri- 
an Church in England was erected at 
Wandsworth, a Tillage near London f 



and, on the ^Hh of Novcmlicr, 1572, | 
eleven elders were chosen, and their i 
offices described in a register, entitled I 
The Order of Wands'vorlh Oihe; 
churches, notwithstanding- proclanialioiis 
for uniformity! &c. were soon erected iti 
Other eounUes, though with the et- 
most privacy and secresy. But we r.rc 
compellefl by onr limits to omit many 
important particulars in the history of 
the Presbyterians, during the periods 
of their alternate sufferings and triumphs. 
Their history, like thnt of other numc- 
rousand powerful bodies of men, exhibit 
a melancholy picture of the inrtabifi* 
^ of the human mind, and the evil 
tendency of reVig-ious prejudice, when 
combined with human power and au- 
thority. For who coukf have dMMi|;lit 
that the veiy men who bad suffered 
every species of privation, who had 
been exiled ibr conscience sake, who 
had borne the most cruel peiSeCtttKHtt 
at home, and the contumely of the Lu» 
therans abroad, with the conrMfje ana 
the constancy of martyrs, that these very 
men, when armed by the sartie species 
of power that before had well nigh crush- 
cd them to atoms, should themselves 
imbibe the principles, and follow the 
practices, of their most cruel persecu- 
tors? It is hardlw credible, but it is 
nevertheless a melMicholy fuct, that an 
Orrlinance against blasphemy and heresy 
was passed in May, 1648, by the influ- 
enoe of the Presbyterians then in parlta- 
ment» in which it was decreed, " that all 
persons who shall willingly maintain, 
publish, or defend, by preaching or 
writing,"— ** that the Father is not God, 
that the Son is not God, that the Holy 
Ghost is not God; or that these three are 
not one eternal God ; or tliat Christ is 
not God equal with the Father,"— "staB 
upon complaint or proof, by oath of two 
\vitrich':rs, before two justice"? of the 
pt act , he committed to prison, without 
bad or iniunprize, till the next gaol-delj- 
very ; and in case the indictment shall 
then be found, and the party upon hw 
trial siiall not abjure the said error, and 
his defence and maintenance of the fane, 
he shall suffer the pains of death, as m 
case of felony, witliout benefit of cicigy; 
and if he recant or abjure, he shall re- 
main in prison, till he find sureties thit 
he will not maintain the said heresies or 
errors any more ; but if he relapse, an'« 
is convicted a second time, he shall suf- 
fer death, as bclore." There were abottt 
seven other real or supposed hereaieti 
bcaides that which we hare ju^t Snstsnc- 
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ed, which were all and every one of 
tlicm thus punishable by fine, imprison- 
ment and death. Such was the spirit, 
which at that time influenced those who 
had caused the press to groan with 
publications about persecution, liberty, 
and the rigbts of private judgment ! The 
clamours, however, about the divine right 
of Presbytery at length ceased, and the 
rights of conscience began to be better 
understood and more generally allow ed. 

Oliver Cromwell, tliough he, in some 
degree, favoured the I'rcsbyterians, dis- 
armed their discipline of its coercive 
power. Their church censures conse- 
quently lost their force, and, at length 
were in a measure discontinued. "When 
Richard Cromwell had resigned the pro- 
tectorate, the period of their sufferings 
again commenced. Duped by General 
Monk, and deceived by Charles II. whose 
restoration they had effected, and the 
life of whose predecessor they had en- 
deavoured to save from the cruelty of 
the Independents, they were made to 
discover that their expectations concern- 
ning the establishment of a Presbyterian 
government were to be cut oft". Although 
when the King came to Whitehall, ten of 
them were made his chaplains, before 
the expiration of the year 1660 many 
of the parochial clergy were prosecuted 
for not using tlie book of Common Pray- 
er; the justices and others insisting that 
the laws returned with the King. The 
sequestered clergy came out of their 
hiding places, and took possession of their 
former livings, by which some hundreds 
of the Presbyterian clergy were at once 
dispossessed; in short, the Church of 
England was restored to its former pow- 
er, except only the peerage of the bi- 
shops. Now it was that the nation be- 
came as completely deluged with licen- 
tiousness, as it had just before been by 
enthusiasm and bigotry. The virtues of 
the Puritans were forgotten or despis- 
ed, and a torrent of vice and irreligion 
issued from the court, and overwhelm- 
ed the people. Ancient religious cere- 
monies were revive<l, and an evident 
leaning towards poper}' manifested it- 
self. •* To appear serious," says Neale, 
"to make a conscience of one's words 
and actions, was the way to be avoid- 
ed as a schismatic, a fanatic, or a sec- 
tarian. They who did not applaud the 
revived ceremonies were maikcd out 
for Presbyterians, and every Presbyte- 
rian was a rebel." The vindictive spirit 
of the restored bishops manifested it- 
6i:lf against these unhappy people iu 



every possible way. They were alter- 
nately elated with hopes of peace and 
liberty, and sunk to despair by disap- 
pointment and abuse. The doctrines of 
passive obedience and non-resistance 
were revived, and an open and flagrant 
persecution of the Presbyterians was 
commenced, which continued to increase, 
until the triumph of episcopacy was com- 
pleted by the act of Uniformity, which 
began to be in force on St Bartholo- 
mew's day, in the year 1662. By this 
act two thousand of the worthiest and 
most learned men of the time were eject- 
ed from their livings, and exposed to 
every species of insult, deprivation, and 
distress. Thus did the h} pocriticul 
Charles reward those, to whom be was 
indebted for his restoration to the throne 
of England ! The Presbyterians had now 
no hopes of justice left, except what 
they owed to the King*? private attach- 
ment toathe Roman CathoUcs, and to the 
exercise of an illegal power in their so- 
vereign, by which the entire liberties of 
the country might one day be destroyed. 
This was calfed the King*s dispensing 
power under colour of which he pre- 
tended to dispense with the execution of 
the established laws of the realm ; there- 
by, in effect, creating a power above that 
of the law, and making the monarch an 
absolute sovereign. It was a painful al- 
ternative to the Presbyterians, either to 
suffer the most shameful deprivations, or 
countenance the exercise of this usurp- 
ing power, and thereby endanger the 
hberties of their country by a kind of un- 
natural union with the Roman Catholics. 
In the succeeding reign, when this arti- 
fice of universal toleration, and the dis- 
pensing power, was again attempted to 
betray the Protestant interest, the Pres- 
byterians manifested the most honoura- 
ble disinterestedness, and refused to ac- 
cept any toleration for themselves that 
might endanger the general interests of 
religion, or give countenance to those 
popish sentiments, that had so often de- 
luged their country with the blood of its 
inhabitants. 

In the year 1666, happened the memor- 
able fire of London, a calamity so great 
and humihating, that tlie rancour of bi- 
gotry and persecution was somewhat 
abated by it. This heavy judgment taught 
the persecutors sonie useful lessons of 
righteousness, and the despised Presby- 
terians were for a time connived at. They 
built wooden tabernacles to preach in,and 
their places of worship were crowded 
with penitent and devout auditors. In 
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t A J ye.trs, however, after the fire of Lon- 
don, tlicir perserutton« were revive??, ruicl 
tbeir private ussemblies were iiii»a>oived. 
Dre. Patrick and Parker, nfterwarda bi- 
shops, wrote bitterly apinst them ; but 
Parke r met with a formidable, thotigh a 
sarcastic, antagonist, in the famous An- 
drew Marvel. In 1670, the conventicle 
act waa revived. li> which the Prcsbyte- 

rirnis n^Tiin siif!rr'. <l thc IIMWt Cnicl and 

vcxiiiious persecutions. 

The la«t penal statute against the Pre>« 
byteri ans waa the Test Act, for the repeal 

<jf v% hlcli thore was, a fc^v years nt^n, a 
very warm but unsuccessful petition Irum 
the united body of Protestant Dissenters 
in En|[rl»*^i- '^^^^ ofiensive act, which 
was passed In the year 1673, imports, that 
every ]>cvson in office or cjnploymcnt, 
shall lukc the oaths oi' allegiance and su- 
premacy; ** receive the sacrament in some 
parlsh-cluuch before competent wit- 
T5cs>^e'5," nnd sub^rrihc :t i Icc lariftion, re- 
nouncing all belict oi the real presence ia 
the enchatist From this period to the 
year 1681, various attempts were made, 
hy the successive parliaments, for the to- 
leration of Dissenters, and for putting in 
force the laws against Popish Recusants ; 
and many books and pamphlets were pub- 
lished in their defence : but all in vain ; 
the court and the papists contrived, to the 
end of the reign, to oppress the Presbyte- 
rians in every possible way. In February* 
1685, died the thoughlles*', the merry, 
the dissolute Charles II. and with him all 
hopes of redress or justice on the part of 
the Dissenters : for whatever were the er- 
rors in this prince's conduct, and the ble- 
mislies in his character, he was personally 
beloved by his people, who were over- 
%vhelmed with grief and astonishment at 
his den.th. He died in tbe communion of 
the Church of Rome, having received, 
just before his death, the sacrament at the 
bands of a Roman Cathotic priest. 

JaTTiCs, Dulvc of York, brother to the 
late Kintr, v.as crowned, witb bis Uueen, 
on the 2Jd of April, 1685. Me coniuienced 
his reign hy disclaiming arbitrary princi- 
ple s, and, at the same time, declaring he 
\^ ou'd abide by and maintain the religion 
estabhshcd by law. James soon gave the 
nation to understand what he meant by 
loh r.at-on on thc one hand, and an adhe- 
rauce lo established usages on the other. 
IJy tolemiion, he meant to encourage the 
principles and the practices of Popery ; 
and by his support of the established reh- 
gicn, he meant the 5?npport of thc doctrines 
of passive obedience and non-resistance. 
In these principles and determinations he 



found himself supported by the articles of 
the English creed, and tbe importunities 
of numerous hot-beaded Jesuits, by whose 
influence he suffered himself to be almost 
intariubly guided. 

Notwithstanding tbe plausible preten- 
ces of James 11. ot granting a free tolera- 
tion to the Dissenters, his drift was easily 
seen through ; and the Dissenters, much 
to their credit, as we have already re- 
marked, joined with tbeir persecutors of 
the established church, generously givinj^ 
uptheir privutertsentments,liowevcrjust, 
to their fears of Poperj- and slavery, which 
were making large strides towards the 
destiniction of civil and religious liberty, 
of which the dispensing power, and the 
declaration for lihprT%' of conscIence,W€fe 
to be the prHici|)al engines. 1 his wise 
conduct of the Dibsenters, certainly saved 
the church and atate. ' Thus an end wsi 
put to the prosecution of the Protestant 
Dissenters by the penal laws ; though 
tbe laws themselves were not legally re- 
pealed or suspended till af^er tbe Revo- 
lution, in 1688. From this happy period 
of English history, the condition of the 
Presbyterians, and other Dissenters, be- 
gan gradually to improve. IViHiain snd 
Mary, wbo buccecded to the throne of 
England, after the abdication of it by 
Jaotes II. were favourable to the Protes- 
tant religion, and the rights of conscience. 
Notwithstanding thc violent opposition 
which William met with from the high 
church party, who were a numerous and 
powerful body, he succeeded, in many 
points, to soften the rigours, and abate 
the national prejudice against the Dissen- 
ters. Little else has occurred, since the 
happy era of the Revolution, but Witless 
attempts for a repeal of the corporation 
and test acts. It is to be hoped, that the 
time is not far distant, when these, and 
some other statutes of an oppressive na- 
ture, will be repealed, and Bnglishmei;, 
of whatever relig^ious persuasion, shalt 
feel and aeknowledge, tliat no difi"ci-ence 
of opinion can divide their interests is 
Britons, nor disunite their alfecdonsas 
Christians, 

Of the religious tenets of the Presbyte- 
rians, it is not necessary to enlarge very 
much. They continue to be one of the 
most numerfius and respectable sects of 
Profi stant Dissenters in England ; are, 
doubtless, the richest and roost learned 
body of men out of the pale of the esta. 
blishment ; and liuve now almost e.ntirelr 
forsaken tbe rigid and severe maxims of 
their forefathers. I'hey are denominated 
Presbyterians, hom their assertion, that 
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th« government of the church, as appoiat- 
ed in the New Testament, is by PreiAiy- 
teiB. They acknowledge no head of the 
church but Jesus Christ. According to 
the original constitution of the Presbyte- 
innchiifch or congregation, they acknow* 
ledge the unity and equality of three pei^ 
tons in the Godhead : but the greater 
part of the Presbyterians, of the present 
day, are Unitarians, either what are op- 
probriously called Arians, or Socinians. 

They acknowledtic the authonty and 
suflBciency of the Holy Scriptures to sal- 
vation. They generalljr believe that all 
comiption and depravity is contnicted« 
and not original. They are for the most 
part Psedobaptists, and admi the sacra- 
ment of the Lord's Supper, whicli Dr. 
Watts says, " is eating bread and drink- 
ny wine in the churcli in remembsanoe 
ofthe death of Christ. " They, in gene- 
ral, reject the ductrine of predestination, 
and some other doctrines intimately con* 
necteti therewith. The belief and prac- 
tice of the modern English Presbyterians 
are prettv faithfully described in " An Ab- 
stnet or m Profession of Mth made at a 
public Ordination at the Old Jewry, in 
1756 and also in some " Questions 
proposed to the Rev. Thomas Wright, at 
his Ordination, May 31, 1759, with the 
Answers thereto." These papers may be 
seen in the " History of Religion," pub- 
lished anonymously, in four vols. 8vo. in 
the year 1764. We close our account of 
the Presbyterians by observing, that a 
lectare first set up in the year 1695, at 
Salter's Hall, London, is still continued on 
the original foundation, and is supported 
by the eontiibatiiMis ofthe friends <nPres- 
b^erisntsm in the city ef London, and its 
vicinity. 

PRESENTMENT, of ofewes, is that 
wUflh the grand jury find of their own 
knowledge, and present to the court, 
without any bill of indictment laid before 
them at the suit ofthe King, as a present- 
ment of a nuisance, a libel, and tne like ; 
tmon which the officer of the court must 
SKCrwards frame an indictment, before 
the party presented can be put to answer 
it. There are also presentments by jus- 
tices of the peace, constables, surveyors 
of the highways, churchwardens, &c. 

PRESS, in the mechanic art, a machine 
made of iron or wood, serving to squeeze 
nr eompreis any body very close. 

The ordinary presses consist of six 
members, or pieces, viz. two flat smooth 
planks, between which the things to be 
pretsed are kid i two scfewi, or worms^ 
f^tened to the lower plank, and passing 
VOL..X 



through two holes in the upper ; and two 
nata^ in fbrm of an 8, serving to drive the 

upper plank, which is moveable, against 
the lower, which is stable, and without 
motion. Presses, used for expressing of 
liquors, are of various kinds; some, ia 
most feq>eeti^ the same with the common 
presses, excepting that the under plank 
is perforated with a great number of 
holes, to let the juice run through irto a 
tub or receiver, underneath. Press used 
by joiners, to keep close the pieces they 
have glued, especially pannels, &c. of 
wainscot, is very simple, consisting of four 
members, viz. two screws, and two pieoes 
of wood, four or five inches square, and 
two or three feet long; whereof the holes 
at the two ends serve for nuts to the 
screws. Pieis, used by inlayert, retem- 
bles the joiner's pr^ss, except that the 
pieces of wood are thicker, and that only 
one of them is moveable; the other, which 
is in form of n trenril, being nttained br 
two legs or piOars, jointed into it at each 
end. This press serves them for sawing 
and cleaving the pieces of wood required 
in marquetry or iidnd work. Founder^s 
Preas ia a strong square frnme, consisting 
of four pieces of wood, firmly jointed to- 
gether with tenons, kc. This press is of 
various sizes, according to the sizes ofthe 
mould ; two of them are required to each 
mould, at the two extremes whereof they 
are placed ; so as that, by driving wooden 
wedges between the mould and the sides 
of the presses, the two parts of the mould 
wherein the metal is to be run, may be 
pressed close together. Rolling-Press is 
a machine used for the taking ofl' prints 
f^rom copper.plates. It is mudi less com- 
plex than that of the Letter Printers. 

Pnzss, in coining, is one of the ma- 
chines used in striking off money ; differ- 
ing from the balance, in that H has only 
one iron bar to g^ve it motion, and press 
the moulds or coins; it is not charged with 
lead at its extreme, nor drawn by cord*' 
age. See ConmrG. 

Fbih, Jiind€t *8 Cutting'^ is a machine 
used equally by book-binders, stationers, 
and paste-board makers; consisting of 
two large pieces of wood, in form of 
eheekfl^ connected by two strong wooden 
screws; which, being turned by an iron 
bar, draw together or set asunder the 
cheeks, as much as is necessary fur the 
putting in the books or paper to be cut. 
The (meeks are placed lengthwise on a 
wooden stand, in the form of a chest, into 
which the cuttings fall. Aside of the 
cheeks are two pieces of wood, of the 
same length with Uie screws, serving to 
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difeet tbe cheeki and ptefent their open- 
ing uncqMnll\- Upon the cheeks the 
plough moves, to which the cuttin^-kntfe 
is fastened by a screw ; which has its key 
to dismount it on occasion, to be sharp- 
cn( tl. The plough consists of several 
parts; among the rest a wooden screw, 
or worm, which, catching within liie nuts 
of the two feet that sustain it on the 
cheeks, bnngs the knife to the book or 
paper which is fastened in the press be- 
tween the boards. This screw, which is 
pretty long, has two dhwctories, mbieh 
resemble those of the screws of the press. 
To make the ploup:h slide square and 
even on the cheeks, so that the knife may 
make an equal paring, that foot of the 
plough, where the knife is not fixed, 
slides in a kind of (groove, fastened along 
one of tbe checks. Lastly, the knife is 
a piece of steel, six or seven ind^s long, 
flat, thin, and sharp, terminating at one 
end in a point, like that of a sword, and 
at the other in a square form, which 
aerres to fasten it to the plough. See 
Book lii Mil 50. 

As iliL ! tnp; knives, used by us in the 
cutting of books or papers, are apt to 
jump in the cutting thick books, the 
Dutch are said to use circular knives, 
wMh an edge all round ; which not only 
cut more steadily, but last longer with- 
out grinding. I'tcss, in the VVooilen Ma- 
nufactory, IS a large wooden machine, 
serving to press clothes, serges, ratecns, 
&c. tlu reby to render thein smooth and 
even, and to give tliem a gloss. This 
machine consists of several members ; the 
principal whereof are the cheeks, the 
nut, and the worm or screw, accompa- 
nied with its bar, which serves to turn it 
round, and make it descend perpen<Uca« 
larly on the middle of a thick wooden 
plank, under which the sttiffs to be press- 
ed are placed. The Calender is also a 
kind ii£ press, serving to press, or calen- 
der, linens, silks, &c. 

We shall now give an account of some 
presses much in use, and from which, as 
they are not to be found in books, we 
have taken original drawings. 

pRKss, hop, (Piute Press) a machine 
used in breweries for compressing bags 
of hops into a small compass, tlut tltey 
may take less room for the stowage. In 
the plantation where the hops are grown, 
(after being picked, dried, and made rea- 
dy for sale) they are placed ni an upper 
room which h as a hole in the floor, tbe bag 
to receive them is hung in this hole, and 
the hops filled into -a ; a person gets into 
the bag when nearly full, aod by his 



weight treada down the bopi, tbat thtf 

bag may hold more than it otherwise 
would ; the bag is then removed, and its 
mouth is sewed up. In this state the 
bags go to market, and are sold to the 
brewer, who conveys them to the brew- 
ery ready for use ; it is here the hops are 
pressed into a much smaller compass, as 
breweries are generally situated in large 
towns, where warehouse-room Is valu- 
able, and where the saving of room am- 
ply compensates for the trouble of press- 
ing- 

Fig. Land 2. sre upright elevations, at 

right angles to enrh other, of a press for 

{>acking hops into bags, made by Mr, Va- 
entine Gotlieb, Lambeth-mai*sh, South- 
wsrk': a a is the bottom or fixed bed of 
the press, firmly bolted to the Uvo up- 
right cheeks, h h, which support at their 
upper end a strong cross beam, B, called 
the head ; the beam, B, is peHbrated in 
the middle to receive an iron screw, D, 
E is a contrate-wheel, of ninety-six teeth,* 
which has a female screw, to admit the 
male screw, D % the wheel is turned by a 
pinion of ten teeth, upon the axis of a 
large crank,yi which is turned round by 
one or two men, according to the power 
required : these men stana upon a stage, 
H, fastened to the upright cheeks, b b. 
The lower end of the screw, is squnre, 
and is keyed into a three-legged iron 
frame, /t, bolted to the swinging-bed of 
the press, I; this is formed of several 
pieces of thick o.ik plank, strongly bolted 
together; Uie fixed bed, K, of the press 
is framed in the same manner, and sup- 
ported on the bottom bed : a a^kky are^ 
two iipright beams, fastened at their low- 
er ends to the fixed bed, the press, and at 
the upper ends are fastened to the frame 
of the stage, H, on which the men who 
turn the handle, /, stand : one of these 
beams, Jc, i<? fixed to the lower bed by 
a moveable key-bolt; at the upper endit 
turns on a bolt as a centre, so as to rise 
up, as .shown in fig. 1. ; / is a rope going 
round a pulley, one end fastened to the 
beam, the other to a weigh which coun- 
terbalances the beam. 

The operation of the machine is begun 
by screwing the swinging bed of the press 
up as high as it will go, and turning up 
the bar, ki a bag, filled with hops, and 
sewed up, as before described, is thea 
placed f)n the lower bed, K, and the bar, 
hf brought down and keyed fast, to keep 
the bag under the press ; the man upon 
the stage, H, then turns the winch,/, and 
by the rictimi of the pinion fixed upon iU 
spindle, tui>ns the wheel, and tiims 
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brlngfs the screw and the swhig-Ingbcd of 
the press down upon the bag, and com- 
presses it into a very small space. A small 
card h now passed througli toe spaces be- 
tween the pieces of wood, forming^ the 
lower side of the swinging bed, nnd the 
upper side of the fixed bed, and reefed 
twice round the bag, and tied fiat: the 
roan at the handles now turns it back, and 
draws up the swinginj^ bed to relieve the 
hk^f the cord retaining it in its compress* 
cd state. 

In 1793, the Society for the Bncourage- 
ment of Arts, Manufacture*?, nnd Com- 
merce, rewarded Mr. John Peak, of the 
New Road, near the Adam and Eve, Lon- 
don, with thirty guineas, for an improved 
packing press, shown in fig- 3, Plate 
Press, which is a from elevatitm of the 
machine, A A, the frame ul' the press; 
BB, the large screws, which, in this press, 
contrary to those in common use, are fix- 
edand immoveable ; C, a circular iron bar, 
extending beyond the sides of the press, 
sod btving thereon two worms or endless 
screws, E, E, which work Iw two toothed 
wheels, fixed to the nuts ; by turning the 
winch, D, the nuts and bed arc driven up 
and down the screws, as may be found 
necessary. F, a stage suspended from 
the bed, and on which the men stand 
who work the press ; such a stage may, if 
feund necessary, be fixed at the other end 
of the bar, another winch being put upon 
the square shoulder, G. The bed of this 
press must be formed of two pieces of 
strong wood, which are held together 
by screws and nuts passed through them, 
as shown aXhhhh. 

One very consulerafjle advantng-e nf 
this press is, that much time is saved by 
its being a double press % fbr it wUl very 
readily be perceived, that when the low- 
er puckag-e has been sufficiently pressed, 
as the bed or presser is raised, (another 
pscksge being thereon,) the upper pack* 
age begins to be pressed, as that one un- 
derneath is relieved, and so alternately, 
during the whole operation. 

PRESSING, in the manufactares, is 
the violently squeezing a cloth, stuff, See. 
to render it smooth and glossy. There 
are two methods of pressing, viz. cold or 
hst. As to the former, or cold pressing, 
after the stuff has been scoured, fulled, 
4iid sho'-n, it is folded squart- in equal 
plaits, and a sk in of" vellum, or paste h oard, 
put between eacli plait. Over the whole 
js laid a square wooden plank, and so put 
into the press ; which is screwed down 
tight by means of a lever. After it has 
lain a sufficient time in the press, they 
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take it out, removing the pasteboard 
and lay it up to keep. Some only luy the 
stufi on a firm table, after plaiting and 
pasteboarding, cover the whole with a 
wooden plank, and load it with a proper 
weight. The method of pressing hot is 
this : when the stuff has received the 
above preparations, it is spiiitUed a little 
with water, sometimes guni*water, then 
plaited equally, and between each two 
plaita are put leaves of pasteboard ; anjd 
between every sixth or seventh plait, as 
well as over the whole, an iron or brass 
plate well heated in a kind of furnace. 
This done, it is laid upon the press, and 
forcibly screwed down. Under this press 
are laid, five, six, &c. pieces at the same 
time, all furnished with their pasteboards 
and iron plates. When the plates are 
well cold, the slufis are taken out and 
Stitched a little together to keep them in 
the plaits. This manner of pressing was 
only invented to cover the defects of th« 
stuffs : and, accordingly, it has been fre* 
quently prohibited. 

PRIM.£ viiXt among physicians, denote 
the whole alimentary duct; including the 
oesophagus, stomach, and intestines, with 
their appendages. 

PRIMATES, in natural history, the first 
orderof Mammalia in the Linnsran system. 
The animals in this order are furnished 
with fore-teeth, or cutting-teedi : the four 
above are piuallel: two breasts on the 
chests. There sre four genera, viz. 

Homo Simta 
Lemur Vespertilio 

PRIME, an appellation g-iven to wlif^t- 
ever is fii'st in order, degree, or dignity, 
among several things of the same or like 
kind. Thus, we say, the prime minister, 
prime cost, &c. Prime is sometimes 
used to denote the same with decimal, or 
the tenth part of an unit In weights it 
stands fbr the twenty-fourth . part of a 
grain. ^ 

pBiME^^re, in geometry, one which 
cannot be divided mto any other figures 
more simple than itself, as a^ triangle 
among- planes, and the pyramid among 
solids. 

Prime numben^ in arhhmetic, are those 
which can be only measured by unity, or 

exactly divided without a remainder, X 
being Uie only aliquot part, as 3, 5, 7, 11, 
13, &c. : they are sometimes called sim- 
ple, or incoroposite numbers No even 

number is prime, because all even num- 
bers arc divisiljlc by 5}. Numbers end- 
iog in 0 aud o, are hat prime, becaust; 
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they are all divisible by 5, an4 those end- 
ing in 0 by 10 also. 

Pmnn of the mmh, Ss the new moon, 
when she first n]-)pca:*s, which it about 
three days after tlie change. 

Phims verticil, is that rertical circle 
wbicl^ pntM through the poles of the 
meridian, or the east ami west points of 
the horizon ; whence dials projrctf d on 
the plane of this circle are called prime 
Tertical, or north and south dUb. 

PRIMING, or Prime of a Gun, is the 
gunpowder put into the pan or touch- 
hole of a piece, to give it fire thereby. — 
And tlut » the last thing done in charg* 
ing. For pieces of ordnance they have a 
pointed iroTi rod, to pierce th*^ cartridge 
through the tuuch*hole, called primer, or 
priming-iron. 

PmiMixo, amongf painters, signifies the 
ll^In^' on of the first colour. 

PRIMITLE, the first fruits gathered of 
the earth, whereof the ancients made pre- 
sents to Uie gods. In our law, the ptu 
m\Ux are one year's profits, after avoid- 
ance of every spiritual living, as rated in 
tile King's books. 

PRIlimyE, In grammar, is a root or 
original word in a language, in contra- 
distinction to derivative Thus, Cod is a 
primitive, fi'Oi% derivative, diid ^^od-like a 
compound. - 

PRIMULA, In botany,^r»mrofie, a genus 
of the Ppntandria Monogynia class and 
order. Ivaturai order of JPrecix. Ly si- 
xnacbiae, Jussieu. Essential character; 
involucre of an umbellet; corolla tube 
cylindrical with a spreadingmouth. There 
are twenty species. 

PRIMUUfRo6i7^, in the Ptolemaic as. 
tronomy» the ninth or highest sphere of 
the heavens, whose centre is that of the 
universe. 

PRINCE, in polity, a person invested 
with the supreme command of a state, in- 
dependent of any other. Prince a]so dc- 
notesa person who is sovereign in his own 
territories, yet holds of some other as his. 
superior; such are the princes of GcMrma- 
ny, who, though absolute In their respec- 
tive principalities, are bound to the Em- 
peror in certain services. Prince also 
denotes the issue of princes, or those 
the royal family.. In France, they are 
called princes of 'the blood- Tn England 
the King's children are called sons and 
daughters of England : the eldest son is 
created Prince of Wales. The cadets 
arc created Dukes or Earh, as the King- 
pleases. And the title of all the children 
IS royal highness: all subjects are to 
kneel when admitted to kisa their hand. 



m 

and at table, out of the King's presence, 
they are served on the knee. Itishi|^ 
treason to inolMe the eldest dsngfaterua^ 

married. 

The Prince of Wales is born Duke of 
Cornwall, and immediately entitled to dl 
the revenues helonging thereto. He is 
afterwards created Prince of Wales, by 
investiture with a cap, coronet, gold 
verge, and ri ng, and he holds it by pateat 
The title and principality wete^ given 
by Edward I. to his eldest ?nn \Vhi^« 
Normandy remained to England, he was 
styled Duke of Normandy i but since flis 
union his title is Magns BritsnnivPna- 
ceps. He u reputed, in law, the same 
person with the Kine^; to imagine his 
death, or violate his wite, is ingb treason. 

FRINeiPAL* the chief and moit ne- 
cessary part of a thing. In commerce, 
principal is the capital of a sum due or 
lent, so called in opposition to interest. 
It also denotes the first fund put by iwrt- 
ners into a common stock, by which it is 
distinguish cfl from thecaUs or accenioDS 
afte wards required. 

pRiNciFAL point, in perspective, is » 
point in the perspectiTe plsne^ upoa 
which a line drawn from the eye perpen- 
dicular to the plane falls. It is in thein- 
tersection of the horizontal and TWtiw 
plane, and called the point of tight* and 
point of the eye. See pEHSPECTm. 

Prikcipai roy, in perspective, that 
which passes perpendicularly from tiie 
spectat^s eye to the perspecfife plsne. 
See Pbrspbctivb. 

PRINOS, in botany, -.i-inter^berrv, a ge- 
ous of the Hexandria Mono^niackssand 
order. Natural order « Dumoufc— 
Rhamni, Jussieu, Essential ^bsfs^er: 
calyx six cleft , corolla one.petaBed, 
wiieel-shaped ; berry six«sced«d. There 
are seven species. 

PRINTERS, iNorJfca See Pbo^ 

IVO. 

PRINTING, the art of making an im- 
pression upon one body by pressing »t 
with another. This art in some or 
other, has been known in all ages. " 
has been done upon wax, upon plaster, 
upon iron, by the ancients ; their seaU» 
their rings, their money, prove it 
been done with wooden blocks upon cot- 
ton and silk by the Indians. Printing, 
therefore, in this hmited sense, was com- 
mon to all nations. This art is now divid- 
ed into four distinct branches: 1. Com- 
TTion, or letter.press pnnting. 2. Kolhng- 
press printing. 3. Calico-printing. 
Stereotype-printing. 

Printing by lette^pxes8 Is thcmortcS' 
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iHNis branch of the ftft^ And demands the 

most particular notice. It lias been often 
remarked that as seven cities in Greece 
daptited for the birth of Homer, so three 
cities in Europe, HaerleiDa Stnsbotiig*^ 
and Mentz, claim the honour of the ia* 
vention of printing. 

Without entering minutely into the dis- 
IMites which have long agitated the nunds 
of those who have felt a particular interest 
in this investigation, we state it as our opi- 
nion, that Guttemburg was the inventor 
of the art of printing by moveable type» t 
that he began the art at Strasbourg, and 
perfected it at Mentz In this opinion, the 
earliest writers who mention printing are 
«n agreed. ■ 

That the first attempts at printing were 
made at Strasbourg is, we think, incon- 
testabljr proved by the following circum- 
Haacea. John Gnttembuiff entered into 
a partnership with Andrew Drizehennius, 
John Riff, and Andrew Ileilmann, all citi- 
zens of Strasbourg, binding himself to 
^flcover to them some important secrets, 
whereby th^ should make their fortunes. 
Each nt first contributed eighty florins, 
and afterwards 125. The workshop 
was in the house of Andrew Dritze- 
hen, who died. Guttemburg immediate- 
ly sent his servant Bieldick to Nicholas, 
the brother of the deceased, to request 
him to suffer no one to enter the work- 
shop, lest tiie secret shotdd be dis* 
covered, and the forms stolen. But this 
had alrea<Iy been dene. This theft, and 
the claim which Nicholas made to succeed 
to his brother's share, occsnoned a law* 
suit, and the evidence of the servant af- 
fords explicit and incontrovertible proof 
in favour of Guttemburg, as the first who 
practised the art of printing with movea- 
Dlelypes. The document containing the 
account of this tria^, J^c. is dated 1439. 
It was published in the original German, 
with a Latin Version, by Schopfiin, in his 
*' TindidsB Typographies." M. Lambi- 
Jiet, in his ** KeciiercVics ITistoriqties siir 
I'Origine dc I'Artde rimprimerle," ])ub- 
lished at i^arxs a few years ago, says, that 
the Geiman is obscure, and that every 
one will interpret the equivocal words in 
favour of his own opinion. It is, however, 
manliest, that Guttemburg expressly or- 
dered tfariit the fmnt should be broken up, 
and the characters dispersed; a fact 
clearly proving, that the art of printing 
was at that time a secret, and that more- 
over it was performed with moveable 
^es. Guttemburg, after having sunk 
vhat he and his aasocitttes had euibirhcd 



in this speculation, retomed to Meatar, 

where he was born, and succeeded better 
in a partnership with Fust. 

The evidence in favour of Guttemberg 
appearing^ to us decisive, we shall »ot en- 
ter into any examin^itinn of the claims ad- 
vanced by the other candidates for tlie 
honour of being the inventor of the art oi 
letter-press printing. The names of 
those persons were, John Fust, of Mentz ; 
John Mental, of Strasbourg ; and L. John 
Koster, of Haerlem. When the city of 
Mentz was taken by Adolphusi Count of 
Nassau, in 1462, Fust, and Schoeffer, ser- 
vant and son in-law to Fust, suffered ma- 
terially with their fellow-townsmen. — 
Their associates and workmen diq>erBed 
to seek their fortunes, and the Sft was thna 
diffuse ! over Europe. When it wasfirst 
established at Paris, the copiers, finding 
their business so matenally injured, pre- 
sented a memorial of complaint to the par- 
liament, and thnt tribunal, as superstitious 
as the people, who took the printers for 
conjurors, had their books seized and con* 
fiseated. Louis XL, who^ villain as he was, 
was the friend and pr^tron of letters, for- 
bade the pariiauient to take any farther 
cognizance of the affair, and restored 
their property to the printers. 

The art of printing now began to spread 
itself over a great part of Europe with 
astunisiuiig rapidity. It was practised at 
Borne in ue year 146r, and the year fol* 
lowing, it was introduced into England 
by Thomas Bourchier, Archbishop of Can- 
terbury, who sent W. Turner, master of 
the robes, and W. Cazton, nierchant, to 
the continent, to learn the art. Turner 
and Caxton met with one Corse illes, aa 
under-workroan, whom they bribed with 
considerable presents and large promises, 
to come over to England, and instruct 
them in the art. This business having 
been accomplished, a press was set up at 
Oxford, which was afterwards removed to 
St. Albans, and after that to Westminster 
Abbey- The learned T)r. Conyers Mid- 
dletun, and otliers, arc inclined to doubt 
die truth of this part of the history of 
printing. It is certain, that Caxton did 
not return immediately to Englrind, but 
continued some time on the continent, 
following the business of a printer. In- 
deed bofli the origin and the history of 
the first introduction of the art of print- 
ing into this country are involved in doubt 
and obscurity, and nothing has ever yet 
been published perfectly satiafbetory on 
this subject We will, therefore, pro- 
ceed to an account of 
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The workmen employed in this art are 
compositors and pressmen. The first are 
those persons wbfMebufineMit ii to range 
and dispose the letters into words, lines, 
"pag-es, &.C The pressmen are those who, 
properly speaking are the printers, as 
they take off Uie impressions from the 
letters after they are prepared for that 
purpose by the compositor?! The t\ pes 
being provided for the compositor, lie 
distributes each kind, or sort, by itself, 
into small cells or boxes, rosde in two 
■wooden frames, called the casr/t the 
Upper-case and the lower-case, 'i'he cells 
in the upper-case are ninety -eight in num- 
ber ; those of the lower-case are fifty- 
lour 

The upper-case contains two alphabets 
of capitals; large, or full capital^ and 
small capitals. They also contain cells 

' ffir tin- fipircs, the acccnte(nr tt crs, the 
characters used in rtferenccslo notes, &c.; 
and one cell, being a ntiddle one in the 
bottom row, for the small letter k. The 
capitals in this case are disposed alpha- 
betically. 

The lower-case is appropriated to the 
small letters, the double letters, t he p oi nts, 

parenthesis, spaces, and quadrats. The 
boxes of the lower-case are of different 
sizes: the largest being for the letters most 
in use ; but the arrangement is not in this 
instance a1phabetical,ihoBeletters oftenest 
v'anted being' placed nearest to the com- 
positor's ham^.. As there is nothing on the 
outnde of the boxes to denote the letters 
they respectively contain, it is (n rldus to 
observe the dexterity manifested by the 
compositor in finding and taking up the 
letters, as he wants them, from the differ- 
ent cells. Each case is placed in an in* 
clined direction, that the compositor may 
reach the upper-case with ease. 

The instrument in which the letters are 
set is called a composing-stick, which con. 
sists of a Ihng; plate of brass or iron, on the 
.side of which arises a Icdp c, which runs 
• the whole length of the piaie, and serves 
to support the letters, the sides of which 
arc to rest against it. Along this ledge is 
a row of holes, for introducing a screw 
to lengthen or shorten the line, by mov- 
ing the sliders farther from, or nearer to, 
the sliortcr ledge at the end of the com- 
posing-stick Where marginal notes are 
required, the two sliding pieces are open- 
ed to a proper distance from each other. 
Before the compositor begins to compose, 
lie puts a thin slip of brass plate, called a 
rule, cut to the lei^h of the line» and 



of the same height as the letter, in the 

cnmpnsing-stick, parallel with the ledge, 
against which the letters arc intended to 
bear. The compositor being thus fur- 
nished with an instrument suited to hold 
the letters as they are arranged into 
wonis, lines, &c. he places hi<^ copy on 
the u pper-case, just before him, and hold- 
ing the stick in his left hand, his thumb 
bemg over the slider, wiA the right takes 
np (he letters, spaces, &c. one by one, 
and places them against the rule, wiulc 
be supports them with his left thumb, by 
pressing them against the sUder, the 
other hand being" constantly emplnyed in 
setting in other letters. Having in tliu 
manner composed a line, be ttktM the 
brass rule from behind it, and ptaces it 
before t he 1 otters of which it is composed, 
and proceeds to compose another hnein 
the same manner. But before he re- 
moves the brass ride, he notices whe- 
ther the line ends with a complete word, 
or with an entire s\ liable of a word, in- 
cluding the hyphen that is put to denote 
the dkidon, when a word is divided into 
syllables. If he finds that his words ex- 
actly fill the measure, he has nothing 
more to do with that line, but proceeds 
with the next. But -if be finds the mea- 
sure not entirely filled at the cndinf? of a 
word or syllable, he puts in more space% 
diminishing the distances between the 
words, unm the meaaure is full, and this 
operation, which is called jmtifyingt n 
done in order that all the lines in the com- 
posing-stick may be of equal lengtlj. 
Much depends upon exactness in jut^ 
fyh^f and great care is taken by cxpcK 
compositors that the lines are neither too 
closely w edged into the composing-stick, 
nor yet loose and uneven. 

The spacea are pieces of metal, of va- 
rious thicknesses, exactly shapt 'l like the 
shrinks of the letters. They are used to 
regulate the distances between the Words. 
When the composing-stick has been 
filled with lines, being generally in num- 
ber about ten or twelve, the compositor 
empties it on a thin board, called a 
galley, being of an oblong shape, * 
ledge on two sides, and a groove, to ad- 
mit a false bottom. When the composi- 
tor has tiiled and emptied his stick until 
be has composed a paji^e, he ties it up 
with a piece of pack-thread, and removes 
it from the j^a^?*'y, either to the imposing 
btone, or to such * other safe and con- 
venient place as he may think proper. 
And in this manner he proceeds until he 
has rnm posed as many png'es as are re- 
quired to make a sheet, or, in some ^it- 
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stances, a half-sheet. He Ihcn proceeds 
to arrange the pages on tiic imposing- 
^one, wnich is a very largpe oblong stone, 
of ribniit five or six inches in thickness. 
Thi pa^^cs are so arranged, that when 
they are printed, they may be folded so 
as to foUow each other regularly. Qreat 
«are, and some ing-enuity, is requisite in 
the imposing of a sheet or half-sheet, par- 
ticiilarly of works in sizes less than folio 
or quarto. In Stowet's Printer's Gram- 
mar, a very excellent and copious work 
9n the subject of printing, are given up- 
wards of fifty schemes of imposition, of 
sheets of almost every possible size. ^ 
Havinglaid down or disposed the pages 
in right order on the imposing-stone, the 
compositor proceeds to what is called 
dressing the chases. The chase is a rect. 
angular iron frame, of different dimen- 
uons, accordmg to the size of the p:ipbr 
to be printed ; having two cross pieces, 
of the same metal called a long and siiort 
crosSy mortised at each end so as to be 
taken out occasionally. By the different 
situation of these cro<?ses, the chase is 
fitted for different volumes ; for folios, 

rtos, octavos» See. To dress the 
e, a set of furniture is necessary, con- 
sisting of small slips of wood of different 
dimensions. The first thing to be done 
is to lay the chase over the p.iges i after 
this, that part of the furniture called gilt* 
ter-sticks, are placed between the re- 
spective pages Then another part of 
the ibmiture called reglets are placed 
along the sides of the crosses of the chase. 
The reglets are of such a thickness as 
will let the book have proper margins 
dlerit is bound. Having dressed the in- 
■de of the pages, the compositor pro- 
ceeds to do the same with their outsides, 
by putting side-sticks and foot-sticks to 
them. Thus the pages being placed at 
proper diatanoea, they are all untied and 
fastened together by small wooden 
wedges, called quoins. These small 
wedges, being firmly driven up tiie sides 
and feet of uie pages, by means of a- 
mallet, and a piece of hard wood called 
a shoot inj^-stick, all the letters are fasten- 
ed together. The work in this condition 
is called a form,- and is ready for the 
pressman, who lays It upon the press, for 
the purpose of {nillin^ a proof. When a 
proof is puUed, the tbrm or forms are 
rubbed over with a brush, dipped in ley, 
made of pearl-asli and watert they are 
then carefully taken off the press, and 
the proof and forms delivered to the com- 
positor'a further care. 

As it is impossiWc fgr the nvost careful 



compositor so to cT>mpost? all his ??heet^ 
as that they siiall not require to be care*, 
fully read and corrected beftn c they are 
finally worked off, the next thing t* be 
done is, to put the proof, along with the 
copy from which it has been composed, 
mfothe hands of the reader or corrector, 
whose business is to read over the whole 
proof two or three times with great care 
and attention, making such errata in the 
margin of every page as he shall observe. 

The corrections are always placed 
against the line in which the faults aie 
found. There are diffeient cliaracters 
used to denote different corrections; 
thus ^ is put to signify that a work is 
divided that ought to be m one, as pe raon 

instead of person t a mark resembKngthe 

Greek theta a is put for dele, to intimate 
that something, as a point, letter, word, 
&c. dashed in that line is to be taken out. 
If any thing: is to be inserted, the place 
of insertion is marked with a caret, \, and 
the thing to be inserted written in the 
margin. Where a space is wanting be* 
tween two words, or letters, that are in* 
tended to be scparaterl, ti parallel line 
must be drawn where the separatioa 
ought to be, and a mark, somewhat re- 
sembling a sharp in music j^, placed in 
the margin. An inverted letter or word is 
noticed by making a dash under it, and a 
mark, nearly resembling the dek charac- 
ter reversed. 

Mr. Stower observes, that marking 
turned letters tries a corrector's skill la 
knowing the true formation of them; 
without which it would be better to mark 
them in the same manner as they do 
wrong letters, whicli is done by dashing 
out Uie wrong ietterand writingtherigbt 
one in the margin, unless they are very 
sure that they can distinguish b, d, n, o, 
p. q. % u, X, z, when they are turned, 
from the same letters with their nick the 
right way. Where a space rises up be- 
tween two words, it is noticed by a cross 
-f in the margin. When any thing is 
transposed, it is noticed thus : 

14 3 a 

/VoITX^me^iy^^^^^^ 

for You mistake your merit ; ami in the 
margin is added Ir. for transposition.— 

Where a new paragraph is required, a 
line in the shape of a crotchet [ is made, 
and the same mark placed in the margin; 
also where a paragraph ought not to have 
been made, a line is drawn from the bro- 
ke n-oti ni at t er to the next paragraph ; and 
in the margin is written »A'*o breakt If 
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Italic letlet treto be changed i» Uomm, 

M «Ke verta, a line is draWB thus , 

imdcr the letters and Rom. or Tfa! is 
written lu the maii^in. Where words 
hm been ^nick oul thit «fe •fterwank 
approved of, dots ife marked under sueh 
words, and in the margin is written tlif 
iR'ord atet. Where the punctuation is re- 
quired to be altered, the semicolon, colon, 
and period, are encircled in the margin. 
The comma and other points are marked 
as letters and words, viz. with a long ob- 
lique line immediately before them ; 
wnieh line it intended to separate the 
different corrections from each other, that 
occur in the same line. When letters of a 
different founi or size are improperly in- 
troduced into the page, they are noticed 
by a small dash drawn through them, and 
the letters to./, m the mar^n. There are 
some other marks used in correcting 
mch 9M^fbr superior ; where it is ne- 
eetuaey to insert the apostrophe, the star, 
or other reference marks, and superior 
letters: Cap. for capital* X. V. for lower 
case, &c. 

After a proof sheet has been read, and 

the errata thus noticed by t!ie corrector, 
or, as he is more usually called, the read- 
er, it is again put into the hands of the 
compositor, who proceeds to correct in 
the metal what has been marked for cor- 
rection in the proof. He then unlocks 
the form on the imposing stone, by loos- 
ening the quoins or wedges which bound 
the letters together. He then casts his 
eye over one jiuffc of the proof, noticing 
what letters, &.c. are required. Having 
gathered as many corrections, from the 
cases, between the thumb and fore- 
finger of his left hand, as he can conve- 
niently hold, and an assortment of spaces, 
on a piece of paper, or in a small square 
box with partitions in it, he takes a sharp- 
pointed steel bodkin in his rig'ht hand. — 
Placing the point of the bodkin at one 
end or the line, and the fore>finger of lus 
left hand agunst the other, he raises the 
whole line sufficiently higli to afford him 
a clear view of the spacing. He then 
changes the faulty letters or words, and 
alters his spaces before he drops the line. 

Tlie first proof beingcorrected, another 
ispuUedto be again put into the hands 
of the reader, or sent to the author for 
eiamin a i i i 1 1 This proof being read and 
corrected as before, a ? is pulled, to 
see whether all the errors ni:n ked in the 
last proof arc properly corrected. When 
the sheet is supposed to be correct, the 
forms are given to the pressman, whose 
business it is to work them off when tbey 



are so prepavedaademeeted', iadoias 

which four things are required: paper, 
ink, balls, and a press. The paper is pre* 
pared for use by being dipped, a few 
sheets at a time, in water, and aftervstA 
laid in a heap over e^h other ; to make 
the water penetrate equally into every 
sheet, a thick deal board is laid upon the 
heap, on which is placed heavy wei^i* 
aocordiog to the aiae c»f the heap. The 
reason why the paper is to be wetted be- 
fore it 18 in a fit state to be printed upon, 
is, that it mav be made sufficiently son to 
adhere closely to the suiiace of the letter, 
and take up a pmpcr quantity of ink, that 
it may receive a fair andclcur itxipression. 
It is also necessary to wet the paper, lett 
its stiff and harsh nature, when diyt 
should in jure the face of the letters. 

The ink used by printers has already 
been treated of in the article Ihk, which 
see. The manufacture of good common 
ink seems to be as yet but very imperfect- 
ly understood. That used in fine print- 
ing has been more attended to, and many 
ofour best printers are now i^le to pie* 
dace impressions in a great degree free 
from that offensive brown cast, which is 
to be observed in many books printed 
with whatia called common ink. 

The halls used in laying the ink on the 
forms, are a kind of wooden funnels, with 
handles, the cavities of which are stuffed 
with wool or tuur, and covered oversnth 
a pelt, prepared for the pctrpoK. One 
skin generally makes two proper sized 
balls. When the skin has been sufficient- 
ly soaked in urine, which will take about 
fourteen or fifteen hours, it b taken out 
and curried, by putting it round an iron, 
called a currying iron, or round some up- 
right post ; the pressman taking hold of 
each end of it^ and drawing it with as 
much force as possible backwards and 
forwards, till it is rendered soft and plia- 
ble. He then cuts the skin exactly in 
t4ro» puts them under his feet, and con* 
tinuea to tread them till they are so diy 
as to stick to the foot in treading. The 
skin is then laid on a board or flat stone, 
and stretched as much as j>osnble by 
tubbing the ball-stoek upon it. It is then 
nailed upon the ball-stock in plait?, aboat 
an inch wide, thrusting in as much wool 
as the cavity of the stock and the sldn will 
convemenUy hold. If, however, toomuch 
wool were to be put In, it would render 
the balls har<] snd difllcult to work with, 
if too little wool IS in the balls, they soon 
flap and wrap over into wrinkles, so as to 
prevent an equal dstiibution of ink on 
their suriacc. When the balls are ^hus 
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knocked up, as it is termed, they are dip- 
ped in urine, and scraped with a blunt 
knife until they are perfectly clean : they 
we tfien dried witb« eletn theet of stout 
paper, and patted witli the hand until no 
moisture remains on the surface. The 
bails, when they are completed, have 
■oehthe sliftpe and appemneeofaTcry 
Urge mallet, used by stone masons, ex- 
cept that theif soiftce it much broader 
and rounder. 

The preat la a enrloiia and eomptes 
machine : it consists of two aptSght beams, 
called cheeks ; they are generally about 
six feet one inch lone, eight inches and a 
hdf broad, and five inches thick, with a 
teaon at each end. The tenon at the^p- 
per end of the cheek is cut across the 
breadth, and enters the cap within half 
an inch of the top. The cap is a piece 
of solid timber, three feet long, elevetf 
inches wide, and four inches thick. The 
lower tenon of the cheek enters the feet, 
which it asquare wooden frame,made very 
tIM ikSA t^tmg. The head, whhA ia 
moveable, is sustained by two iron bolts 
that pass throug^h the cap. The spindle 
is an upright piece of iron, pointed with 
steel, naving a male nenw, which soea 
inlotiie female one in the head about 
four inches. This spindle is so contrived, 
that when the pressman pulls a lever, 
Wlfidi is attached to it, the pointed end 
of it works in a steel pan or cup, supplied 
with ml, which is fixed to an iron plate, 
let into the top of a broad thick piece of 
raahcM^any, with a perfectly plain surface, 
eaBedthe platten. This platten ia made 
to rise and fall as the pressman pulls or 
lets go the lever or bar. When the plat- 
ten fails, it presses upon a blanket, by 
wKek the paper ia covered when H liea 
upon the form from which the impression 
is intended to be taken. The form is 
laid upon a broad flat stone, or thick 
■nUe ateh, which ia let into a wooden 
fime, called the coffin, and which is 
made to move backwards or forwards, by 
the taming of a wince or rounce. At the 
end of the coffin are three frames, two Of 
ifinehitte called tympana, and the re« 
Vpaining one a frisket. 

The tympansare square, and are made 
of three slips of very thin wood, and at 
tMtop a pieeeofiron,atiU thinner; that 
called the outer tympan is fastened with 
hinges to the coffin ; they are both co- 
vered with parchment, and between the 
tmare placed blanketa, whieh are ne- 
oessaijr to take off the impression of the 
letters upon the paper. The frisket is a 
iquare frame of thin iron, fastened vrith 
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hinges to the tympan ; ilia Covered with 
paper, cut in the necessary places, that 
the sheet, which is put between the fris- 
ket and the outer tympan, may teeeive 
the ink, and that nothmg may hurt the 
margins. To regulate the margins, a 
sheet of paper is fastened upon this tym- 
pan, which ia caUed the tympan aheet, 
and whidi OQght to be changed whenever 
it becomes wet with the paper to be 
printed upon. On each side is fixed an 
Iron point, whieh makes two holes in the 
sheet which is to be placed on the same 
points when the impression is to be madft 
on the other side. In preparing the press 
for working, or, as it is called by presS' 
men, makmg ready a form, great care 
and attention is requisite, that the printed 
sheets may be in proper register, i.e. that 
the lines on one side may exactly fall up- 
on the baeka of the other. That the im<* 
pression may be equshle, the parchmenf^ 
which covers the outer tympan is wetted 
till it is very soft; the blankets are then 
pot fai, and aecared fhmi slipping by the 
inner tympan. When the form is made 
ready, and every thing is prepared for 
working, one man beats the letters witli 
tfie ink balls, another plaeea a aheet of 
paper on the tjmpan sheet, tuma dowtt 
the frisket upon it, to keep the paper 
clean and prevent its slipping, then bring- 
ing the tympan upon the form, and turn- 
ing the rounce, by which the carriage, 
holding the coffin, stone, and form, is 
moved, he brings the form, with the 
stone, &c. under the platten ; pulls with 
the bar, by whidi the platten presses the 
blankets and paper close upon the letter, 
whereby half the form is printed ; then 
easing the bar, he draws the form still 
forward, gim a aecond pnD, and lettiii|^ 
go the bar, turns back the carriage, &c. 
raises the tympans and frisket, takes out 
the printed sheet, and lays on a fresh 
one; andthiaiaia repeated tin he baa ta- 
ken off the impression upon the ftlllmim* 
ber of sheets of which the edition is to 
consist. One nde of eveiy sheet being 
tiiua printed, the fotm for the other aide 
ia h^ on the pfeaa and woiked off in the 
same manner. 

Mr. Stower very justly remarks, " that 
this, the common press, is constructed on 
the true principles of meohaniam.'' It 
docs not, however, he allows, produce an 
adequate impression from heavy works in 
■mall letter, without great labour and at- 
tention. It wa*, therefore, a great ac- 
quisition to gain an accession of power, 
with, at the aame thiie» a diminution of 
bibour. 

X 
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' lius valuable acquisitiua in the art of 
piintiii|r<>VM>^ invention to that enlighfe- 

eiicd and patriotic statesman, the present 
tarl Stanhope, The iron pre'?s, iin-cnted - 
by this nobleman, is capable oi ten t imes 
the foreeoftbe conoion press, with, pef^ 
hapt, a tenth of the Ubour. In working 
upon this press, nottiiniif is left to the 
judgmeat Ol the presitiuao but the beat- 
ing. 

To dewribn thn construction of the 

Stanhope press would not only much ex- 
ceed our limits, but would require a con> 
aidenble number of plates, as its internal 
cooatruetion cannot be sufficiently deli- 
neated by any general view of it. It is, 
however, a most compact and curious ma- 
chine, and is an invention aUogether wor* 
thy of the genius of the nobleman who 
first constnicted it. A very minute ac- 
count of the nature and construction of 
every part of this press is given in Mr. 
Stower*8 Grammar. 

The SUnhopian principle has been ap- 
plied in the construelKjn of the conmion 
press, but we understand uut wxLli that 
aucocas which was at 6rst expected. The 
presses, however, so formed, and first 
made by Mr. Baker, are superior to the 
common press, and produce a more clear 
and strong impression, especially from 
Itq-ht fijrms ; tliough the sharpness, as well 
as smouilincss of impression, prochiced by 
the btaniiope press, from forms of peari 
and nonpareil letter, is not to be expect- 
ed from the common presses constructed 
on the Stanhopian principle. See 
uJiAVijre,and Calico Pruttiko. 

In an article of this nature, it would ar- 
gue a want of taste or discernment to omit 
the mention of Mr. M'Creery's very ele- 
gant and beauutul poem, entitled " The 
Press," pubfiabed as a specimen of typo- 
graphy. It is indeed a beautifol work, 
ana does great credit both to the genius 
of the author as a poet, and to his care 
and talents as a printer, it is published 
by Messrs. Cadell and Davies, in the 
Strand. 

pHi>TjXG, stereotype. Perhaps it would 
not have been improper to have treated 
of stereotype printingeven before that of 
common printing: for the first ideas of 
this art were certainly anterior to those 
of printing by moveable types. 
, The method of printing linen and pa- 
per for lianj^ings has been known In the 
east from time immemorial. Printing 
from woodeji blocks, by the Jesuits, has 
been practised above sixteen hundred 
years in China. According to this plan, 
when an author cboom toprint his w«ik, 



he has it faiily transcribed upon a tUa 
nndtiansparent paper. Each leaf is thca 

reversed rind fastened upon a smooth 
block of hard wood, upon Nvl^ich the ''n- 
graver cuts the characters, in read. 
There must be* therefore, a sepmte 
block for every page. 

At the end of the fourteenth and be- 

f inning of tlic tifteenth century, the Ita> 
ans^ Germans, Flemings, and Unteh, be- 
gan at the same timetoen^ve on wood 
and copper, but the previous advances 
had been gradual. The inscriptions, ia 
relief, upon monuments and altars, b the 
cloisteis and over church porches, serv- 
ed as models for block-printitig. The 
letters upon pdnted windows greatly re- 
semble tnose in the books of iinagei^ Tlw 
Invention of cards was an intermediate 
step. Ballet, in his " T?cch( relies Histo- 
riques sur les Cartes a jouer,'* has proved 
from old chronicles, in particular from 
that of Petit-Jean de Sanitre, from edicts 
civil and ecclesiastical, and from the 
figures of (lie c:ird.'?, that ihey were in- 
vented towards Ciiaries the Fifth's leign. 
about the year 1376. By the shape of 
the crowns and the sceptres with the 
flettr de liSf he infers that the French in- 
vented them. They soon were intrtxiuc- 
cd into Spain, Italy, Germany, and Bor- 
land. The names of the suits seem ra- 
ther to imply a Spanish or Italian origin. 
At first the cards were painted ; about tlie 
year 1400^ a method was devised of print- 
ing them from blocks. To this v» e may 
directly trace the art of printing. The 
books of images form the next step. 
These also were printed from wooden 
blocks : one side of the leaf Only is im- 
pressed, and the corresponding^ text is 
placed below, beside, or proceeding from 
the mouth of the figure. Of these icaioe 
books, M. Lambinet mentions seven: 1. 
Fiy:'ir7: typicac veterls atqne antilypics 
novi tesiamenti. This is the work which ' 
in Germany is called the Bible of the 
Poor, becauw it was originally designed 
as an abridgment of the Bible for diose 
who cou'd not purchase the whole Scrip- 
tures in manuscript, and who probably 
could not read. There is one copy of tw 
work in the Bodleian Library, and ano- 
ther at Christ's College, Cambridge. 3. 
Historia S. Joannis Bvangehstz, e^usquc 
visionis apocalypticc. 3. HisUfna leu 
Providentia Virginis Mariac, ex cautico 
cauticorum. 4 Ars Morieiidi. 5 Ars 
memorandi notabihs per figuras Evangi- 
listarum. 6. Donatiis, seu granWMtica 
brevis in usum scohram conscriptS' It 
isaotcnif to CMcire bow this csa 
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classed among the books of images. 7. 
Speculum humanx salvationis. There is 
saud to be an English translation of this 
work. Two other books of images, the 
Tewrdanck, and tlie Triumi)f.Nvagen, are 
posterior to the common use of printing. 
It is clear, therefore, from the cotton and 
silk printing of the Indians, the Chinese 
block-printing, and these books of ima- 
ges, and, perhaps, also, from the bardic 
mode of writing, who cut their poems 
upon bars of wood, arranged like a grid- 
iron, and which they called carving a 
book, that the idea of stereotype pnntin^ 
is by no means of modern origin. That it 
was prior to the art of printing with 
moveable types there can be no doubt ; 
since this latter mode of printing was 
first suggested by the Catholicon, which 
was printed with wooden tablets, in a 
series, and composed in forms. This 
mode of printing, except in China, where 
it is still practised, was laid aside soon 
after the invention of the common letter- 
press printing. 

The history of the invention of modern 
stereotype is, like that of common print- 
ing, involved in some obscurity as to the 
name of the person, to w horn justly be- 
longs the honour of an invention so use- 
ful and curious. Mr. Andrew Tilloch, 
the worthy and ingenious editor of the 
Philosophical Magazine, has given the 
following extract, translated from Niewc 
Algemein Konst en Letter Bode, 1798, 
No. 232, which deserves particularly to 
be noticed. ** Above a liundred years 
ago the Dutch were in possession of the 
art of printing with solid or fixed types, 
which in every respect was superior to 
that of Didot's stereotype. It may, how- 
ever, be readily comprehended, that their 
letters were not cut in so ehegant a man- 
ner, especially when we reflect on the 
progress which typogrAphy has made 
since that period. Sanr\uel and J. Leucht- 
mans, booksellei-s at Lcyden, have still in 
their possession the forms of a quarto Bi- 
ble, which were constructed in this inge- 
nious manner. Many thousand impres- 
sions were thrown off, which are in 
every body's hands, and the letters arc 
still good. 

The inventor of this useful art was J. 
Vandcr Mcy, father of the well-known 
painter of that name. About the end of 
the sixteenth century he resided at Ley- 
den. With tlie assistance of Muller, the 
clergyman of the German congregation 
there, who carefully superintended the 
correction, he prepared and cast the 
^tes for the above-mentioned quarto 



Bible. This Bible he published als9 in 
folio, with large margins, ornamented 
with figures ; the forms of which are still 
in the hands of Elwe, bookseller at Am- 
sterdam : also an English New Testa- 
ment, and Schaaf's Syriac Dictionary; 
the forms of which were melted down r 
likewise a small Greek Testament, in 
18mo. 

*' As far as is known, Vander Mey 
printed nothing else in this manner; and 
the art of preparing solid blocks was lost 
at his death, or at least was not afterwards 
employed." The Dutch editor supposes 
that the reason why Vander Mey*s inven- 
tion was dropped was, that, "though this 
process in itself is very advantageous, it 
is far more expensive than the usual me- 
thod of printing, except in those cases 
where such works are to be printed as 
are indispensably necessary, and of stand- 
ing worth." Mr. Tilloch, however, is of 
a directly contrary opinion. 

In the year 1781 was printed, by and 
for J. Nichols, London, a very interesting 
pamphlet, entitled Biographical Memoirs 
of WilUam Ged; including a particular 
account of his progress in the art of 
block-printing. The first part of the 
pamphlet was printed from a MS., dic- 
tated by Ged some time before his death ; 
the second part was written by his daugh- 
ter, for whose benefit the profits of the 
pubUcation were intended ; the third is a 
copy of proposals that had been publish- 
ed by Mr. Ged's son, in 1751, for reviving 
his father's art, and to the whole is add- 
ed Mr. Mores's Narrjftive of Block Print- 
ing. 

It appears from this publication, that, 
in the year 1725, Mr. Ged began to pro- 
secute plate-printing. In 1727, he entered 
into a contract with a person who had a 
little capital, but who, on conversing 
with some printer, got so intimidated, 
that, at the end of two years, he had laid 
out only twenty-two pounds. In 1729, 
he entered into a new contract with a 
Mr. Fenner, Thomas James, a type-foun- 
der, and John James, the architect. 
Some time after, a privilege was obtained 
from the University of Cambridge, ta 
print bibles and prayer-books ; but it ap- 
pears, that one of his partners was ac- 
tually averse to the success of tlie plan, 
and engaged such people for the work 
as he thought most likely to spoil it. A 
straggling workman, who had wrought 
with them, informed Mr. Mores, that 
botli bibles and common prayer-books 
had been printed ; but that the composi- 
tors, when they corrected •n^ faulty 
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mttde purposely half a dnzen more ; and 
the pressmen, •'.vhen the rriListers were ah- 
seat, bulicrcd the letter m aid oi the 
compoiitort. In eonsequenoe of Umm 
base proceedings, the books were sup- 
pressed by authority, and the plates sent 
to the Kinj^'s printii}g>bouse. And from 
theDM to Xr. CaiIon*ii finindiy. " After 
much ill usage," says Mr. TiUoch, " Ged, 
who appears to have been a person of 
Meat honesty and simphctty, returned to 
Edinburgh. Hb friend* were anzioos 
that a specimen of his art should be pub- 
lished, which was at last done by sub- 
■cription. Uis son, James Ged, who had 
been apprenticed to a printer, with the 
consent of his master, set up the forms in 
the night-time, when the other composi- 
tors were gone, for his father to cast the 
plates from ; by which means SaUust was 
iinisliedin 1736,'* Mr. raioch has not 
only a copy of this work, but also " tho 
plate of one of the pages." Besides Sal- 
lust, Mr. Tilloch has auoiiier work, 
printed some years after, from platet of 
Mr. Ged's manufacture. The book is. 
The Life of Cod in the Soul of Man, 
printed uii a wi iimg pot, 12mo, and widi 
the following imprint: " Newcastle, print- 
cd and sold by John White, from plates 
made by William Gedt,goldainith»io£dui- 

Fifty years after the invention of plate- 

printing^ by Mr. Ged, Mr. Tilloch made a 
similar disrovery, without having-, at the 
time, any knowledge of Ged's invention. 
In neifecting the mvention, Mr. TiUoeh 
had the assistance and joint labour of Mr. 
i'oulis, printer to the tmivcrbily of Glas- 
l^ow. After great labour, and many ex- 
]ierimenta, diese gentlemen ** overcame 
ereiy difficulty, and were able to pro- 
duce plates, the imprrssions from which 
could not be distinguished from those 
taken from the types from which they 
•were cast." Tliough we had reason to 
fear,'* says Mr. Tilloch, "from what we 
[afterwards] found Ged had met with, 
that our efibrts would ej^pericuce a i>inii- 
lar oppoflition from prejudice and igao- 
rancc, we persevered in our object tor a 
considerable time, and at last resnh ed to 
take out patents for England and bcot- 
land, to secure ounelves^ for the usual 
term, the benefits of our invention; for 
the discovery was still a.«j much our own 
as if nothing !,imilar had been practised 
before. Ged's knowledge of the art bav- 
in died with his son, whose proposals 
iur reviving it, published in 1751, not 
Jiaving been iuiiowed with success he 
vcntto Canities* wheie he died. The 



patents were accordingly obtained; nftv, 
lilt V :\rv even expired; and yet we hear 
people, who only began tlieir stereotype 
labours yesterday, taking to themwNfs 
the merit or being the first inventors!" 
•* Owing to circumstances of a private na- 
ture," not, however, connected with the 
stereotype art, the business was hidiMie, 
for a time ; and Mr. Tilloch having re. 
moved from Glasgow to London, the coiu 
cern was dropped altogether; not, bow- 
ever, till ievend small volumes had beea 
stereotyped and printed, under the direc- 
tion of Messrs. Tdloch and Foulis. 

Some time elapsed after this, when 
Dtdot, the celebrated French printer, ap- 
plied the stereotype art to logarithmic ta« 
bles, and afterwards to severaTof the Latin 
clasucs, and to various French pubiia- 
tions. It has bebn said, by the Frencb, - 
that the merit of the invention propef|]r 
bc!ong-s to Didot; but by what we have 
already laid before our readers, it la evi- 
dent this camiuL have been the case. 

Some years afterMr. Tilloch bsd given , 

up the prosecution of this art, Mr Wil- 
son, a printer of respectability in London, 
engaged with Karl Stanhope fur the: pur- , 
pose of bringing it to perfection, md 
eventually to establish it in this countr)'. 
His Lordship, it is said, received his in- 
structions from Mr. Tillocb, and had af- 
terwards the petnonsl attendsnceof Hr. 
Foulis, for many months, at his seat, .it 
Chevening, where his Lordship was ini- 
tiated in the practical part of the opera- 
tion. 

After two years application, Mr. Wilson 
announced to the pubUc, that the ge- 
nius and perseverance of Earl Stanhspe» 
whom be styles the Right UonattEnls 
Inventor,'* bad overcome every difltadljs 
and th:it, accordingly, the various proces- 
ses of the stereotype art had been so ad- 
mirably contiived, combining the HIW' 
beautiful simplicity with the most deiiit> 
b!e economy, the ne plus ultra of perf*^* . 
tion, with that of cheapness, as to yi^ 
the best encouragement to the public fcr 
looking forward to the happy period, 
when an application of this valuable art 
to the manufacture of books would be the 
means of reducing the prices of allsUOd- 
srd works at least thirty, and in awy 
cases fifty, per cent. 

In January, 1304, the stereotype art, 
(with the approbation of liOrdSUobopC)) 
wts offered by Mr. Wilson to tke V» 
Tcrsity of Cambridge, for their adoption 
and use in the printing of bibles, testa- 
ments, and prayer-books, upon certaia 
terms and conditions highly adTsntageiBtt 
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to Mr. Wilson ; for, with his lordship's 
characteristic generosity, Earl Stanhope 
has uniformly declined to accept even 
the reimbursement of any part of the mo- 
nies by him expended in the prosecution 
of this ingenious art. Some dift'erences, 
however, arising between Mr. Wilson 
and the Syndics of the University, the 
contract was dissolved ; and Mr. Wilson 
pubhshed his case in a stereotyped pam- 
pblfct,entitletl, " Arbitration between the 
University of Cambridge and Andrew 
Wilson." 

That Mr. Wilson might make out his 
case more clearly, he has given a "Com- 
putation of the nonpareil bible, — showing 
the expenditure by both methods of 
printing, upon composition, reading, 
wear of type, and charges of composi- 
tion; and upon paper, press-work, charges 
on press-work, and insurance." i'his com- 
putation is, of course, much in favour of 
the stereotype art; amounting, indeed, 
to nearly one half, or fifty per cent, saved 
by the new method. In addition to the 
saving attributed to stereotype printing, 
it is said that, as every page of the most 
extensive work, has a separate plate, all 
the pages of the siiid work must be 
equally new and beautiful: which can- 
uot be tlie case with single types, which 
are distributed and reconipused several 
times over in the course of a large work. 
The stereotype art also, it is said, pos- 
sesses a security against error. This ad- 
vantage is much insisted on by the friends 
of the art ; but with what consistency, we 
confess, does not immediately appear: 
for, strange as it may seem, after all the 
care that we may naturally suppose was 
taken to render Mr. Wilson's i)umphlet 
a model of stereotype peifection, it is 
still not without its errata. The pamphlet 
consists of about forty-four pages ; and 
on the forty-first pag^, in a line contain- 
ing only two monosyllables, there is an 
error: (^viz.) viod i'or void. There are one 
or two other trifling inaccuracies in the 
panaphlct, which afford demonstrative 
proof that 

" Whoever thinks a ftiulllcss piece to 
see. 

Thinks what ne'er was, nor is, nor e'er 
^^^^alibe." 

Indeed, as every work hitherto stereo- 
typed, clearly manifests, it is not possible 
that first editions of works should be 
more correct when stereotyped than 
when printed in the common way; and 
it ous^Qt not to be forgotten, that an error 
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stereotyped in the first edition, is perpe- 
tuated through every subsequent edi- 
tion. It is said, that stereotype plates 
admit of alteration : this, however, if car- 
ried to any extent, must be attended with 
a very considerable expense. 

In short, we think that the stereotype 
art has much the advantage of common 
printing in standard books of very exten- 
sive circulation and constant demand, and 
wherein no alteration, as to plan or size, 
is allowed ever to take place ; but for the 
common and most general purposes of the 
•rt of printing, the method by moveable 
types is incomparably the best. 

The precise method adopted in stereo; 
type printing being hitherto a secret 
known only to a few, our reader will per- 
ceive that we can only, as w^e have done, 
give a general history of the invention. 
The mode of stereotype printing is, how- 
ever, generally, first to set up a page, for 
instance, in the common way, with move- 
able types; and when it is rendered as 
correct as the nature of the thing will ad- 
mit, a cast is taken from it, and in this 
cast, the metal for the stereotype plate is 
poured ; and so for every page or sheet 
of a work intended to be stereotyped. 
When tl\e plates are prepared, they are 
printed of}* at the Stanhope press; and 
it must be confessed, that the works hi- 
therto published, that have been printed 
in this manner, are very beautiful, and to 
the full as correct as the best editions of 
books printed according to the common 
method. But as it does not appear that 
any actual saving can be obtained in the 
manufacture of books in genera], the 
London publishers have not yet thought 
it worth their while to patronize and en- 
courage this curious invention. 

PRISM, in geometry, an oblong solid, 
contsuned under more than four planes, 
whose bases are equal, parallel, and alike 
situated. The prism is generated by the 
motion of a rectilinear figure, descend- 
ing always parallel to itself, along a right 
line. If the describent be a triangle, the 
body is said to be a triangular prism ; if 
square, a quadrangular one, Sec. 

From the genesis of the prism, it is 
evident it has two equal and opposite 
bases, and is terminated by as many pa< 
rallelograms as the base consists of sides : 
and that all the sections of a prism pa- 
rallel to its base are equal. Every trian- 
gular prism may be divided into three 
eqvial pyramids. 

To measure the surface of any ptism, 
find the area of each side, whether a tn« 
viglP) pandlelogram, or other rectili* 
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iictr figure, as directed ntider fheie trli* 
eleti ftikl the sum of all these, taken to* 
gether, is the whole superficies of the 
prism. The solid content of a given 
IMttMi may b« found tliuv t let the eree of 
the base of the prism be measured* as 
directed under the article M>:> srfi ATTOf ; 
and let ihis area be miilti[)iicd by the 
height of the prism, and the product will 
ghretbe solid content of the prism. 

PmSM, in (liontrirs, n trirMi;rn!ar 
prism, miicii used in experiments about 
the nature of light and colours. See Or- 
TICS* 

PRISTIS, the mw-A/i, in natural his- 
tory, a genus ot fishes ot the order Car- 
tilaginei. It may be with nriore propriety 
considered as m tpeciet of the •quuiM, oe 
shark, and as such is regarded by Shaw. 
The saw-fish inhabits the MediUTrunean, 
and was known to the Greeks and Ko- 
mtns by the mme of priitit. It grows to 
the length of sixteen feet, and the gene- 
rn} leng-th of the snout is about one-third 
ot that oi the whole fish. There are 
tfireevirleties, in which the difference U 
confined to the size and the saOdt. " 

PRIVATEERS, in maritime affairs^ & 
kind of prtrate ships of war, fitted out by 
private persons at their own expense; 
who have leave granted them to keep 
\vhat they rnn take from the eneOiyt il- 
lowing ihc Admiral his share. 

PKIVY cQuncilt is the principal council 
helongtng to the King, and is general* 
ly called, by way of eminence, the coun- 
cil. Privy Coiinsellnr? are made by the 
King's nomination, without either patent 
or grant I end on taking the necessary 
oaths, they become immediately Privy 
Counsellors, during the life of the King 
that chooses them, but subject to remo- 
val at bit dSscretion. No ineonvenience 
BOW arises from the extension of the 
number of the Privy Council, as those 
only attend who are especially summon- 
ed for that norticular occasion. 

PRISE, in maritime aflain, a vessel 
taken at sea from the enemies of a state, 
or fix)m pirates ; and that either by a 
man of war, a privateer, kc. having a com- 
mission for that purpose. Vessels are 
looked or, as prize, if tfu v fight under any 
other standard than thai oiihc state from 
-which they have their commission ; if 
they have no charter-party, invoice, or 
bill of ladinp: aboard; if loaded with cf- 
fpcts bcloiiunigto the King's enemies, op 
witli contraband goods. Those of the 
King's subjects r e c o vered from the ene» 
my, after remaining' twenty-four homvin 
their handi^ are deemed iawfol pfise. 
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straiffec| ; and if they mal|fl resistance and 
fight, become lawfiil prize, if taken. If 
ships of war, the prises are to be divided 
among the oflioen, aeamen, &c.m bis 
Majesty ihall appoint by proclamation ; 
but among- privateers, the division is ac- 
cording to the agreement between the 
owners. By statute 13 George IL e. 4. 
judges and oflhmra, failing of their doty, 
in respect to xhv condemnation of prizes, 
forfeit 500/. vviUi f ull costs of suit; ose 
moiety to the King, and the otlier todw 
miformer* 

PROliARILlTV is nothing but the ap- 
pearance of the aqi-eeniciit or dis^ee- 
luent ot two ideas, by llie mtervenlion of 
prooftvhoeeconneetion ia not constant 
and immutable, or is not perceived to be 
so ; but is, or appears for the most part 
to be so ; and is enough to induce the 
mind to jadge the proposition tme cr 
false, ratlier than the contrary. 

Of prf(})u!>ility there are degrees, froTS 
the neighbourhood of certainty and tie- 
moottration, quite doirn to improbihili^ 
and unlikeness, even to tho confines of 
impomibility ; and also degrees of assent, 
fram certain knowledge, and, what is 
next to it, lull assurance and confidencci 
quite down to conjoctare, doubt, distrust, 
and disbelief. That proposition then is 
probable, lor which there are argumentSi 
or proof, to make it pass or be receiwd 
for true. Probability being then to sup- 
ply the defect of our knowledge, is w- 
ways conversant about a thing whereof 
we have no certainty, but only some ift* 
dnoementa to receive it for tree. T^e 
groimds of it are, in short, these two fol- 
lowing" First, the conformity of any 
thing with our own knowledge, expen* 
enoe,orobservationv 8econdl]r, the testi- 
mony of others voiiobing their observa- 
tion and experience. In the testimony 
of' others, is to be considered, 1-,^^ 
number ; 2. the integrity ; 3. the sWUof 
the w ill) esses; 4» the design of the au- 
thor, if it be a testimony cited out of s 
book ; 5. the consistency of the partsand 
circumstances of the relation : 6. oonlW^ 
ly teatimonlea. The mind, before h n- 
tionally assents or dissents to nny proba- 
ble proposition, ought to examine all the 
grounds of probability, and see how th^ 
make, more or less, for or aguiui it ; and, 
upon a due balancing the whole, reject 
or receive it, with a more or less firm as* 
sent, according to the preponderance of 
the greater groundsof probability on one 
side or the wier. 
rnoBAntun ^«iMmil^ in the Doc- 
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trine of Chances, is the ratio of the num* 
ber of chances by which the evertt may 
happen, to tlie number by which it may 
boOi happen and fiuL 80 that» if . there 
be constituted a fractiun, of vrbkh the 
numerator is the number of chances for 
tbe events happening, and the deoomi<i 
ntorthe anniber Ihr both happening and 
ftSui^ tfiat fraction will properly ex- 
press the value of the probability of the 
event's happening. Thus, if an event 
have 3 chances for happening, and3fof 
failing, the sum of which being 5, the 
fraction 3 will fitly repreteat the proba- 

bility of its happening', and may be taken 
to^ be the measure of it. The same 
thing may be said of tbe probability of 
failing, which will likewise be measured 
by a fraction w Iiose numerator is the 
number of chances by which it may fail, 
and its denominator the whole number 
of chances both for its happening and 
failing: so the probability of the failing 
of the above event, wliich has 2 chances 
to (joi, and 3 to happen, will be express- 
edor measured by the fnedon |. 

Hence^ if there be added together the 

fractions which express the probability 
for both happening' and failing, their sum 
wiUj^tyu be equal to unity, or 1 ; since 
the mm ot their numerators win be 
^na) to thdr common denonunator. And 
since it is a certainty that an event will 
either happen or fail, it follows that a 
certainty, which may be contidered as an 
iofinitdlir great degree of probability, if 
fitly represented by unity. See Ckaxcxs; 
Life, duration of. 

PROBATE of -wills, is the exhibiting 
sod proving wills and testaments be- 
fore the ecclesiastical judges, Relegated 
by the bishop, who is ordinary of tl^e 
place where the party dies. 

By the stamp acts, a very heavy duty 
isnpw payable upon these instruments, 
and a man can entitle himself to personal 
properly only by means of a probate; 
that is, hy having proved lite will. , 
'JPBOBLBll, m logic, a proposition 
MllBeither appears absolutely true nor 
false ; and, consequently, may be assert- 
ed either in the affirmative or negattive. 
A logical or diatectical problem, accord- 
ing te the school- men, consists of two 
parts : a subject, about which the doubt 
is raised ; and a predicate, or attribute, 
which is the thing doubted, whether it be 
true of the subject or not. Problems may 
be divided into pliysical, ethical, and 
metaphysical ; physical, when it is doubt* 
ed whetiier such and such properties be- 



lonpf to certain natural bodici; ethical, 
when the doubt is, whether or not it be 
proper to do or omit certain actions; 
and metaphysical, when the doiib( re- 
lates to spirits* Ice. 

PnonLEM, in geometry, is a proposi- 
tion wherein some operation or construc- 
^on is required ; as, to divide a line or an- 
gle, erect or let fall perpendiculars, &c* A 
problem is said to consist of three parts ; 
the proposition, which expresses what is 
to be done ; the solution, wherein the 
several steps whereby the thing required 
is to be ejected are rehearsed in order ; 
and, lastly, the demonstration, wherein is 
shown, that by doing the several things 
prescribed in the sMUtiODf .tlie tUng re- 
quired is obtained. 

Problkm, in algebra, is a question or 
reposition, which requires some un- 
nown truth to be investigated, and the 
truth of the discovery demonstrated. 80 
that a problem is to nnd a theorem. 

PuoBUM, Kepler* 9, in astronomy, is the 
determining a planet's place firom the 
time ; so called from Kepler, who first 
proposed it. It was this, to find the po- 
sition of a right line, which, passing 
through one of the foci of an ellipsis, 
diafl cut off an area described by its 
motion, which shall be in any given 
proportion to the whole area of the 
ellipsis. 

The proposer knew no way of solving 
the problem but by an indirect method ; 
but Sir Isaac Newton, Dr. Keill, &c. have 
since solved it directly and geometrically^ 
several ways. 

PaoBLKnr, DeliaccU or a problem for 
finding two mean proportionals between 
two given lines, in geometry, is the dou- 
bling of the cube ; it was so called from 
the people of Delos, who, upon consult- 
ing the oracle for a remedy against a 
plague, were answered, that the plague 
ahould cease when Apello's altar, which 
was in form of a cube, should be diiubled. 
Sec Cube. 

PUOCKD£NDO, is a writ which lies 
where a cause is removed out of an infe- 
rior to a superior court. 

PROCELLARIA, the petreU in natural 
history, a genus ot birds of the order An- 
seres. Generic character: bill straight, 
but hooked at the end ; nostrils generally 
contained in one tube, at the base of the 
bill : legs naked a little above the knee ; 
back toe little more than a spur. There 
are twenty-three apecies, of which the 
following ve the principal. 

P. gigantea, or the giant petrel, is 
more than three feet long, and about se- 
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reft wide. These bird^ arc often seen 
gniling" just nbove the water without mov- 
ing tiic-ir wings iur a lung tune together, 
mkI, beine pftrticttlariy alert on tae ap- 
proach or stomns, often fill the mariner 
with npprehen.sion and alarm. They 
abound most io southern latitudes, and 
though tbeir principal §bod ia iah* de- 
vour also the putrid ciToaiei of acab and 
whaks. 

P. capensis, or the pintado petrel^ 
ahoonda about the conitiof the Cape of 
Good Hope. These bifda are about the 
aize of thr kitti-r nke piU, and arc often 
observed lu such numbers that many 
hundreds have been taken in one ntri>t. 
They are often taken with a rod and Tino 
by a hook baled with lirtl. They fre- 
quently discharge oil from their nostrils 
an those who hold them, spurting it in 
iheiriaces with great nolenoe. 

P. g-lacialis, or the fulmnr pptreT, 
weighs nearly a pound and a half, and is 
found in the northern coasts of this 
iaiand, and thence even beyond loeland 
and Greenland, where the natives use it 
for food, thouf.'h its flesh is highly offen- 
sive to those not used to it. The fat is 
buint in their lampa. Theae birda euh- 
sist chiefly on fish, but often banquet on 
the rnrcases of whales, p.irticnlaHy the f;»t 
parts, which they afterwards eject irom 
ther atonuK:ha into the moutha of tbeir 
young. They often apart it in the facea 
of their enemies, and exhibit indeed no 
other mode of resistance. 1 hey are stated 
to bo ao aoMcingly fat, that, on being 
paiatd through the hands with great 
compression, tlie fat flows off like oil. 

P. putiinu^ or the shear water petrel, 
it smaller than tiie hit. These birds are 
littnd in raat nombers in the Orkneys, 
where they Rfe hig-hly vnlrjcd for their 
feathers as well as flesh. They are in 
some places salted and barrelled, especi- 
ally in the Ule of Man. In Denmark th^ 
sometimes reside in rabbttbotran 8eo 
Avcg, Plate X!II fig 5, 

P. pclagica, ur tlie stormy petrel, is of 
the aise era awalhm, and laMly aeon but 

at sea ; and in tempestuous weather, num- 
bers are observed frequently following, 
as if for shelter, in the wakes <^ veaieu. 
They diveaonietimea for half an hour to- 

f ether, and live principally upon fish« 
ut will eat a variety of ofTal thrown from 
ships. In the Ferro islands thev are so 
nttoniahtngly fat that the nattres ara 
ataled to use them as candles ufter draw- 
ing a wick throiig-h their bodies. These 
ore the birda so weU known to seamen 



by the nrime of "^lother Carey's Cliick- 
ens and are tlie smallest spfies of 
the genus, ami are common on liie sea 
cooit of the Uidted Stalca. tee Avet, 
Plate XII fig. 6. 

PROCESS, in law, is the manner ot 
proceeding in cverv cause, being llie 
wrila and precepta uiat proceed, or go 
forth open the original upon eveiy ac- 
tion, being either origitinl or judicial, 

PROCKIA, in botany, a genus of the 
Polyuidria Monogynia ofaM and order. 
Natural order of Rosacei^ Jowtn. 1^ 
sential character : calyx three-leaved, 
bewdes two leaflets at the base : corolla 
none; berry five-cornered, many seed- 
od. There ia but one apeoiei^ P. 
cnicis. 

PKOCYON, in astronomy, a fixcdittt 
of the second magmiude in the constella- 
tion called eania minor. 

PRODUCING, in geometry, signifies 
the drawing- out a line foitUeib till ithsvc 
any assigned length. 

FEODUCT, In ftrttbmetk; and geonw* 
try, the fiwtum of two or more numbers, 
or lines, 8cc. into one another : thus 5 x 
4 mm 20, the product required. In lines 
it ia always (and in nombers sometimei) 
called the rectang^le between the two 
lines, or numben^ ntihiplied by one an- 
other. 

PROFILB, in architecture, the draught 
of a building, fortification, Sec wherein 
are expressed the several heights, 
widths, and thicknesses, such as they 
would appear were the building cut 
down perpendicularly from the roof to 
the foundation. 

pHOFiLK nho dcnotos tlie outline of a 
figure, building, member of architectiUfti 
&c. Hence fmlUin^ sometioei denotes 
designing or describing the iDOnberiritk 
a rule, compass, &c 

Profilb, in sculpture and painting, de- 
notes a head, portrait, &c. when repre* 
aented sidewise, or in a aide view. On 
nlmo!;t medal^ ftcea are fcp|eiented 
in piotilc. 

PHOGNOSTICKS, among pbvsiciaM, 
signifies a judgment concerning the e»^nt 
or a disease, as whether it riaall end in life 
or death, be abort or longt.BH^ ^ 

lign^nt, &c. 

PROGRESSION, in mathematics, is 
either arithmetical or geometrical. Con« 
tinued arithmetic proportion, where tat 
terma do increaae and decrease by equal 
difieronooi!, la called arithmoac pfOgrc** 
aion. 
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But since this progrOHnon is only a oompound of two senea, v£r. 
e C Equals «, o. o, a, «» ^ &« 

®^ iinth. propmrtionsls 0,±b,±2S,^3b,jjr4i^S 



If 1, 3, 5, 7, 9, &c. a, a -f- A, a -f 2A, 
o + 3 A, &c. a, a — 6, a — 2 6» o — 3 A, 
Itc. sreiBsnthmeticsl pro^^ssion. Hence 

it is manifest, that if a be the Hi-st tcrni, 
and a-h b the second, o -f- is t he third , 
n-^Sb the fourth, &c. sndoH-M — 16 
the n'^ or last lerm. 

The sum of a series of quantities in 
aiithmetlcal progression is found by mul- 
tiplying the sum of the first and last 
teems by half the number of terns.*' 

Let a be the fiist term, b the common 
difference, n the number of termS) and a 
litt sum of the series: Then, 



a 



4>o* f 6 .•^a-\- 2b..a±^J_o^s, or 
^4^-1^4.0 -t - M-2.&+a'H»— 3/ >. -f </=sj^ 

Son, 3»fijS*+2a4-»-l.*+*H-«--l«* 
+ 81c. ton terms, =2» , 

or, 2<H--^ — ^ <^Xnag2». 

« 

and sffBsS a+» — l-^Xg* 

Any three of the quantities *, a, n, b, 
being given, t he fourth may he found from 

—-r — n 

the eqaation sssSa+it— L^X-^. 

Ex. I To find the sum of 18 terms of 
the series 1, 3, 5, 7, &c. 

H ete <i» \*h^% 18i Iheie- 
Ak^T^TM- 34 X 9 a 334. 

Kr.3. BequtredthefliiiiiofQtennrof 

Ihtbia case as U^Ak — 3,nak9i 
tterefere . — M^x|»6x| — ST. 

jBr. If the first term of an arithmetical 
progression be 14, and the sum of 8 
tema be what ii the common differ- 



n 



Silice 2a + X ^ 

3« 



2o + n— .A X — 

• n 



therefore, 6 
VOL. X. 



n 

'3s— 2an 



n.n— 1 



2t— Swi 



In the case 



proposed, « as 38, a s 14, n s 8, there< 



fore, A as 



56—334 7t-S8 



8X7 7 

Hence, the series is 14, 11, 8, 5, 8tc. 

Phoghkssion, ifeo metrical. Quantities 
are said to be in gcoiuctrjcal progression,^ 
or continual proportion, when the first is 
to the second, as the second to the third, 
and as the tliird to the fourth, Sec. that is, 
when every succeeding^ term is a certain 
multiple, or part of the preceding term. 
If a be the first term, and ar the second, 
the sei-ies will be a, ar, <.r-, ar ar*, &c. 
For a . ar :: ar : ar* :: ar- : ar , Ike. 

The constant multiplier is called the 
t;ommon ratio, and it may be found by 
dividing- the second term by the first. 

•* If quantities be in geometrical pro- 
gression, their differences are in geome- 
trical progression.'* 

Let fl, ar, ar3, aH, &c. be the quan- 
tities ; their difTerences, ar — a, «r* — ar, 
ari — ar^ —ur* — oH. &c. fonn a geo- 
metrical progression, whose first term is 
tfT— a, and common ratio r. 

** Quantities in geometrical progression 
are proportional to their difiTerences.'* 

For a : ar :: ar-^at ar*-^4ir n or*^ 
ar : ar3 — ar*, &c. 

> ** In any geometrical progression, the 
first term is to the third, as me square of 
the first to the square of the second." 

Let a, ar, or', Sic. be the progression i 
then o ; ar* « o^ : o* r*. 

Hence it appears, that the duplicate 
ratio of two quantities (Euc. De£ 10. 5.) 
is the ratio of theu* squares. 

In the same manner it m ay be shown, 

diat the lint term is to the «+l«k teni^ 

as the first raised to the n^^ power, to Hke 
second raised to the same power. 

" If atiy terms be taken at e^ual inter- 
iralB in a geometrical progression, they 
will be in geometrical progression,'* 

Let n, a r.. . /r" ar»« ar" ....Sec. be 

the progression, tlien a, a »•»!, a r*n» a r3n, 
fcc. are at the interval of n terros* and 
form a geometrical progression, whose 
common ratio is m. 

" If the tw o ext remes, and the number 
of terms in a geometrical progression be 
given, the means may be fbund." 

Let a and h be the extreinesy n the mm- 
Y 
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ber of tenna» woA r the cominon ratio; 

then the pT'Op^<?'?iftn is n, 'T f*, ar? 

ar«— 1 J and since 0 is ihe Ja$t term, oi-**— * 

ae A, and i = therefore r — ; 

a a 

and r bc'mgf thus known, the terms of the 

progression ar, ar\ ar\ fitc. are 

known. 

" To find the %nm tii a teriei of quan- 
tities in g^eomt trical progrossion.stibtrtict 
the first term from the product of tiie lust 
term and common tmtto, and divide the 
remainder by the difference between the 
common ratio and unhy." 

Let a be the first term, r the common 
ratio, n the number of terms, y the last 
term, and * the sum of the series: 

Then a a r-}-« r-.. .. -f n r^— S-f-a rn— 1 
and multiplying both sides by 

«r^Hir*+«r}....+<ir«--i+ar«asr» 
Sub, fl'f or+ar**Hw>»*».-H«y^' 

Bern.— a + ««aBxrt— «=r— 1 x • 
■ ry — u 

ry — a 

any 



64 



4'* 



-64 



64X4'*^64 _64 ^ 



fore,« 



4"— 1 
4—1 

Ex. 3. Required the sum of 13 temi 

of the series, 1—3, 9,-27, &c. 
In this case, <i = 1, r = — 3, n =3 13: 

therefore) • ^ 3 — T * "T* ' 

JSar. 4. To find the sum of the series I 

Here « «i 1, r = — ^ s therefore, (Ait. 



224,) 



2 

IT 



or. t 



r — 1 

From the equation « 



three of the quantities, s, r, 1^, a, being- 
given, the foiiiili inuv be found. 
r is a pi*()per fraction, as n increases, lUc 
value of or of am, decreases, and 
when n is increased without limit, o r» 
becomes less, with respect to a, than any 
magnitude that can be assigned; and 

therofove • sbs ^^^—^ m ^^^^^^ 
r— o 1— T 

Tli s i^uaiiLity which we call the 

1 — r 

sum of the series, is the limit to which 
ihe sum of the terms approacltes, but ne- 
ver actuaUy attains ; it is, however, the 
true representative of the series conti- 
nued 9ine Jiw / for this series arises from 
the division of o by 1 — r ; and therefore 

may, without error, be substituted 



a 



1 — r 
for it. 

Mkc, 1. To find the sum all 20 tenns of 
i3ut teiifts, 1, % 4, 8, &e. 

Here a = 2, r = 2, n aSOi thei«fort» 
iX2'c-l 

* 2 — 1 ^ 

E.T. 2. Uequirefl the sum of 12 terms 

of the scries, 64, I6, r, &c. 

Here a = 64, r = n » 12, thtre- 



1 -}-2 

It may be observed, in connectiwi 
this subject, that the rcciiiring deClBlsl* 
are quantities in geometrical progresrioii; 

where — , t— — » 8tc. is the cowwa o i ' 

W KKi' lOU / 

ratio, according hh one, two, three, &c. 
figures recur; and the vtdgar fraction, 
cortespondmg to such adecinpaltisliMiiio 
by summing the SI 1 i s. , 

iOr. 5. ReciUMcd the vulgar 
corresponding to the decimal .123123123, 
8tc. 

I.ct .r33123,12.% Sec. tUamuMi- 
ply both sides by ium>; and 123.123133 
123, hA, 8s 1000s, and by subtracting tha 
former equation from the latter, 123 « 
^ ^V, 123 41 

999t; therefore • t.^ - 333 

PROHIBITION, in law, is a writ pro- 
perly issuing only out of the Court or 
King's Bench, being the King's preroga- 
tive writ ; but, for the furtlierance of jus- 
tice, it may now also be had in some cms* 
out of the Court of Chancery, Common 
Pleas, or Exchequer, directcil to ^% 
judge and parties of a suit in an infenflf 
court, commanding them to ccaaetro* 
the prosecution thereof, U|»on a sugges- 
tion, that either the cause ori.efinully, or 
some collateral matter arising 
does not belong to that jurisdiction, but 
the cognisance of some other court Up- 
on the court being- satisfied that the tn^* 
ter alleged by the suggestion is 
cient, the writ of prohibition immedistev 
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PROJECTILES. 

VMlfiCTlLES, are such -bodies ss, during the whole time of Its hi 

being' put in a violent motion by any great tinually urged downwurtls, ami made to 
force, are then cast oil or let go from the deviate more and more i'rom its first di- 
pLce where they received their quantity rection. At whctemer relates to the track 
of motion; aa a iitone thmwn from a and flight of a projectile, or ball, (neg- 
shng-, an arrow from a bow, a bullet fVrmi Iccting the resistance of the air,) is tobfe 
a gun, &c. It is usually taken for grant- determined from the action of these two 
ed, by those who treat of the notion of forcea, it will be proper, before we pro- 
projectiles, that the forbe of gravity near ceed to obnaider their joint cflecta, to 
the earth*s surface is even* n bcre the premise sometliii^p: concerning the nature 
same, and acts in parallel directions : and of the motion produced by each, when 
that the effect of the air's resistance up- supposed to act alone, indepeudently of 
on Tcry heavy bodies, stich as bombs and the other ; to which end we have premil- 
cannon balls, is too small to be taken into ed the two following- lrmm:it;i 
consideration. Lemma I. Every body, after the im« 
Sir Isaac Newton has shown that the pressed force whereby it is put in mo- 
graritjr of bodies which are above the su- tion ceases to act, continues to move 
perficies of the earth is reciprocally as uniformly in a ritjbt line, unless it be 
the squares of their distances from its interrupted by some other force or impc- 
centre : tytit the theorems concerning the diment. 

descent of heavy bodies, demonstrated by This is a law of nttare» and has its de- 

Gallilco, and Hnytrms. and others, are monstration from experience and matter 

built upon this foumbtiuii, that the action of fact. 

of gravity is the same at all distance; Corollary. It follows from hence, that 

and the consequences of this hypothens a ball, after leaving the mouth of the 

are found to be verj' nearly agreeable to piece, would continue to move along the 

Experience. For it is obvious that the line of its first direction, and describe 

error ftrisingth>m the supposition of gra- spaces therein proportional to the times 

vity*s acting uniformly and in parallel of their description, were it not for the 

lines, roust he exccedinprly ?;mall ; be- action of gravity; whereby tlie direc- 

cause even the greatest distance of a pro- tion is cbAngcd, and the njotion inter- 
ieetile above jthe surface of the eartti is ' rupted 

inoonsidetable, in comparison of itsdis- I.c^ima 11. The motion, or velocity, 

tance from the centre, to which the j^ra- acquired by a ball, in freely desc* nding 

vitation tends. But then, on the other f^'om rest, by the force of an uniioim gra- 

haiid, it is very certain, that the resist, vity, is as tiie time of the descent; and 

inee of the air to very swift motions is the space fallen through, as the square of - 

much greater than :t has been commonly tiiat time. 

lepresented. Nevertheless, (in the appli- The first part of this lemma is cx- 

cstion of this doctrine to gunnery,) if the trcmely obvious : for since every motion 

amplitude of the projection, answering to is proportional to the force whereby it is 

one given elevation, be first found by ex- generated, that generated by the force of 

periroent, (which we suppose,) the am- *n uniform gravity must be as the time 

plitudes in all other cases, where the ele- of the descent ; because the whole efibit 

rations and velocities do not very nmch of such a force is proportional to the time 

differ from the first, may be determined, P ]" j A of its action ; that is, as tht 
to a sufticient degree of exactness, from 1^ time of the descent, 

the foregoing hypotheiSsi because, in all r I To demonstrate thatth« 



such cases, the eflfects of tlie resistance distnnces descended arc pro- 

will be nearly a.s the nmphtudes them- J. | portionaltothesquai'esofthe 
selves ; and were they accurately so, the I je times, let the time of falling 
proportions of the amplitudes, at diifer. I \ through any proposed dis. 
ent elevations, would then be the veiy tance A R, be represented by 

as in vacuo. | J the right line F Q ; which 

/ conceive to be divided into 
an indefinite number of very 
sinnll equal panicles, repre- 
,ff scutcd, each by ti)e symbol 
m ; and let the distance de- 
scended in the first of them 

be Ar; and the second c</i in 

fbree of gravity, by wbich'the projectile, -B the third d e and so on. 



Kow, in order to form a clear idea of . 

iSke subject here proposed, the path of | 

every projectile is to be considered as j 

depending on two different forces; that qJ, 
is to say, on the impcllant foi^e, wliercby 
tfaft motion is thus begun, (and would be 
oontinued in a right line,) and on the 
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Tlien the velocity acquired being aJ- 
wuvH A» the time from the beginning of 
tlie 4e8c«nt, it wilU at the middle of the 
fint of the said particles, be represented 
hy one-half hi; at the mtddle of the se- 
cond, by l^m i at the middle of the third, 
by 3 j «, 8kc. which values eonatitute the 

m ofli Sin 7m 9m , 
series &c. 

But since the velocity, at the middle 
of any (it»e of the said panicles of time, 
is an enct mean between the velocsties 

of the two extremes thereof, the cnrrt s- 
pondin particle of tlie distanec, A, B, 
may be therefore considered us described 
with that mean velocity: and so, the 

spaces A f, cd, de, ef, Stc. being' rcspec- 
tively equal to the above mentioned 

quantit.es - , -j^hA* it follows, 

by the contintial addition of these, that 
the «?p;4ce A c, A//, Ac, A/ &c. fallen 
tbrougl) from tlie beginning* will be ex- 
pressed by 

m 4m 9m \&m 25m . u i ^ „• 

"2 • "IT' T* ■ 2~' T ' 

dentlv to one anotlitr in proportion, as 1, 
4» 9, 16. 25, 8cc that iss as the squares of 
the times. Q. X. D. 

Corollar}' Seeing- the vcl *city acquir- 
ed m Lun number (») of tht aforcsa-d 
equal particles of time (measured by the 
flpace that woutd be described in oti«>. sin- 
gle particle) is representee^ by (71) tin.es 
tTj, orn,in\ it will tlierctore be, as ont 
particle of time is to n such particles, so 

15 Am, the said distance answering to the 
former time, to the distance, n-m, cor- 
responding to the latter, with the same 
celerity acquired at the end of the 
laid n particles. Whence it appears 

that the space ^j^, (fonndabovc) through 

which the ball falls, in any given time n, 
is just the half of that (n*m) which might 
be uniformly described with the las^ or 
greatest celerity in the same time. 

Schn1i\im. It is found by experiment, 
that any heavy body, near the earth's sur- 
ftce (where ue force of fi^vity may be 
considered as imifomi) descends about 

16 feet from rest in the first second of 
time. Therefore, as the diiitances fallen 
liirough are proved abore to be in pro- ' 
portion as the sqiisfes of the time, it 
follows that, as the square of one second 
is to the square of any given number of 
aeeoads, so is 16 feet to the number of 
feet a heavy body will freely descend in 
the said number of seconds. Whence the 



number of feet descended in any g-:ven 
time will be found, by multiplying the 
sauare of the number of seconds by 16. 
Thus the distance descended in 2, 3, 4, 
^f, &c. seconds, will appear to be 64, 144, 
256, 4UU feet, &,c. respectively. More- 
over, from hence, the time of the deseent 
through any given distance will be ob- 
tained, by dividing t!ie said distance in 
feet, by 16, and extracting the square 
root of the quotient ; or, which comes Is 
the same thing, by extracting the square 
root of the wliole flistafice, and then tak- 
ing one halt ot tiiat root tor the number 
of seconds required. Thus, if the dui- 
tance be supposed '2,640 feet; then, by 
either of the two ways, the time of t!ie 
descent will come out ii,b4, or 12,50 
iecmidB. 

It appears also (from the corol.) tliat 
the velocity per second (in feet) at the 
end of the iiili, will be determined by 
multiplying the number of seconds in the 
fall by 32. Thus it is found tliat u hall at 
tile end of ten seconds has acquired a 
velocity of 320 feet per second. After 
the same manner, by having any two of 
the four following quantities, viz. the 
force, the times, the velocity, and dis- 
tance, the other two may be determined: 
for let the space freely descended by a 
ball, in the first second of time, (which is 
as the accelerating foi-ce,) be denoted by 
F ; also let T denote the number of se- 
conds wherein any distance, D, is de- 
scended; anrl lot V be the velocity per 
second, at the end of the descent; then 

win 

To ^ =^=1]? 

'F 2F V 
D as P T T «B VV BB TV 

4F 2 

F = D =JV = VV 

TT 2T 4D" 

All which equat^on<? are vtry easily de- 
duced from the two original ones, D bs 
PTT, and Ys^FT, sfaeady demoii- 
strated; the former in the proposition it- 
self, and the latter in the coroUai^' to it ; 
by which it appears that tiie measure of 
the velocity at the end of the first secoad 
is 2 F ; whence the velocity (V) at the 
end of (T) seconds must consequently 
be expressed by 2 F X T, or 2 F T. 

Theorem I. A projected bodv, whose 
line of direction is parallel to the plane 
of the bofizon, describes by ito faUa P^* 
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rabola. If the heavy body is thrown by projection, any w»y* inclined to the hori- 
jny extrinsical force, aa that of a gun, or zon. gravity being supp s( d not to act. 
Die uke, froin the point A, (Piate Per- the moving' body wouid aiways continue 
spective, &c. fi|f. 7.) tki that the direction ita motion in the Mune right line, tnd 
of Its projection is the horizontal line, would describe the spaces A B, AC, A D, 
AD, the path of Una heavy body wdi be &c. proportional to the times But by 
aaemi-panbola. Por if the «ir did not the action of gravity it is corapeiied con- 
resist it, nor was it Mtted on by its grav ity, tinuaUy to decline from the path A F, and 
the projectile would proceed with an to move in a cun e, which will be a para- 
equable motion always in the same direc- bola. Let us suppose the heavy body 
tionj and the time* wherein the parts falling pcri cndic darly in the time AB, 
of space, AB, AC, AD, A B, were pass- through the space AO, and in the time 
over, would be as the spaces A B, AC, thmutrh the space A R, &c. The 
AC, A D, &c. respectively. Now if ihe spaces A A li, AS, will be as the 
row© of ^vity is supposed to .ake place, squares of the times, or as the squares of 
and to act in the same ten our as If the AB, A C, A D. It is manifest, from what 
oea%y body were not iTui)elled by any was demonstrated in the last theorem, 
extrinsical force, that body would con- that if in the perpendicular B G, there is 
ttantly decline from the right line, A B ; taken B M A Q, and the parallelo^am 
and the spaces of descent, or the devia- be completed, the place of the heavy 
tions from the horizontal line, A E, will body at tl r end of the time A B, will be 
be tlie same as if it hati fallen perpeudi- M, and so ot the rest} and all the devia-" 
iculsriy. Wherefore, if the body, tailing tions B M, &c. from the right hne A F, 
perpendicularly by the force of its gra- arinn^ from the times, will be eqaal to 
vity, passed over the spar^ AK in the the spaces, A Q, A R, A S, which are as 
time A B descending througli A L, in the the squares of the right hnes, A B, A C» 
time AC, and through A If In the time AD. Through A draw the horiaontal 
AE; the spaces, AK, A L, A M, will be right line A P, meeting the path of the 
as the squares of the times, that is, as the projectile in P. From P raise the per- 
squares of tlie right hnes, A B, AC, pendicular P E, meeting the line of di- 
A D, 8cc. or KF, LG, M H. But since rectlon in B : and hy reason the triangles 
the impetus in the direction parallel to ABG, AC H, &c. are equiangular, the 
the horizon always remains the same, squares of the nght lines A B, A C &C. 
(for the force of gravity that only soU- will be proportional to the squares of 
cits the body downwafds. b not in the A 6, A H, &c. so that the deriatitons B 1^ 
least contrary to it,) the body will be CN, &c. will be proportionable to the 
equally promoted fommrds in the direc- squares of the right lines A G, A IT, &c. 
tion parallel to tlie plane of the horizon. Let the line L be a third proportional to 
M if thei« was no gravityat all. Where- E P and A Ft and it wiU be (by 17 B1. d) 
fore, since in the time, A B, the body LXEP « AP9; but APg, : A G 7. 
passes over a space equal to AB; but :: F, P : BM::LxEP:LxBM; 
being compelled by the force of g^vity, whence, since it is L K EP= APy. it 
it declines from the right 1ine« AB, wiUbeLxBMesAG^. In like man- 
through a space equal to AK; and BF ner it will be L CN = AHa^ &e. 
being cqtial and parallel to A K, at the But becatise it is BG : AG :: f E P : 
end of the time, A B, the body will be in A P : : by hypothes.s) A P : L ; it w ill be 
F, so in the same manner, at the end of LxBGnAG-hAPtsAGXAO 
the time, A E, the body will he in I ; and xAGxGP = AG9, + AG-h GP. 
the path of the projectile will be in the But it has been shown that it isL y BM[ 
gqH e A F G II 1 : but because the squares = A G 9, wherefore it will be L x B G 
of the right lines, ^ F, L G» M H, N I, aie — L X B M s A 6 x G P, that is, L x 
proportionable to the abscisses, A K, A L, M G = A G X G P By the same wav of 
A I., A M, A N ; the curve, A F G H I, will rcasfining it will be L X N H ==r A 11 x 
be a semi-parabola. The path, therefore, H P, &.c. Wherefore the rectangle un- 
of a heavy body, projected ai^sording to der M G and L, will be equal to the 
the direction, A E, willbeaseini-panbo- square of A G, which is the property of 
lies] curve- Q. E. D. the parabola ; and so the curve AMN' )PK, 
Theorem 2. The curve line, that is wherein the projccule is moved, wdl be 
diwtibedby a heavy body projected ob- a parabola. 

Hqnely and upwards, aocofdingto any di- Cor. 1. Ilcncc the right line L is the la- 

lection, is a parabola. tus rectum or parameter of the parabola^ 

Let A F (Fig. 8) be the direction of that behjngs to its axis. 
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CW.l tttt AVevUPi aind it wfit* 
L X C N = A H 9. =3 L X N H, whence 
if w5!l be X H = C N ; and conseauently 
tlie nght line A F, being the line ordiree- 
tioo of the projectile, will be a tangent to 
tlic parabola. 

Cor. 3 It' a heavy body be projected 
downwards in a direction oblique to the 
horizon, the path of the projectile will be 

a parabola 

Theorem 3. The impetus of a projcct- 
•d body, in different parts of a parabola, 
ate aa portiont of the tangents, inter- 
cepted between two ri^ht hne- parallel to 
the axis ; that is, the iinpetuit (»f . he body 
projected in the pointa A and B (fig. 9) to 
which AD and B E are tang'ents, will bo 
as r D and EB, the portions of the tan- 

fcnls intercepted between two right 
ncaC Band D B, pavallel to the axia. 
We have here treated the path of a pro- 
jected body as an exact par.iDoIa, though, 
Irom the resistance of the air, the line of 
aprojectal ia not exactly parabolical, but 
faiher a kind of hyperbola; which, if con- 
sidet^d and applied to practice, would 
remier the computations far more oper- 
oia, and the vtry amal! difference vaa ex- 
perience shows in heavy shot) would, in 
a pp^a*" meavire. lessen the elccfancv of* 
the demonstrations given by accuuuung 
for it; aince the common rules are aofK- 

clcnth exact, :Mi 1 rasy forpntctice 

I'IK)JKr llON, ui mcchan . s. tl.c art 
of communicating motion to a buely, from 
^nce called proiectile. In perspective, 
projection is tlie appearance or represen- 
tation of an object on tht perspective 
plane. The projection of the sphere is 
either ortbofrraphic, or stereographies^ 
The former, or orthot,'-rai)li'.c. proirction 
supposes the eye placed at an infinite dis- 
tance; whereas, in the stercograph'c pro- 
jection, it is supposed to be only 90 de- 
grees distant from the primitive circle, or 
placed in its])ole, and thence viewnigtlie 
circles on the sphere. The primitive 
circle is that i^at circle which limits or 
bounds the representation or proje ction : 
and the place of the eye is called the pro- 
jecting point. 

PROLATE, in geomeh^, an epithet 
applieil to a spheroid, produce ! by the 
revolution of a semi-cUipsis about its 
larger diameter. 

PROLetvOMENA, in philolorf, cer- 
tain preparatore observations or discour- 
ses prefixed to a book, &c. containing 
something necessary for the reader to be 
apprised of, to enable htm the better to 
understand the book, orto enter deeper 
into the science, &c. 



PROMISE, in law, is where, upon » ira- 

tuable cf)ns d< ration, p*: r^'^ris bind them- 
sehes by M ords to do or perform such a 
tiling"- agreed on : it is in the nature of a 
verbal covenant, and wants only the so- 
lemnity of w riting and sealing, to make it 
absutuiely the same Yet, for the breach 
of It the renn^dy «s ^fPerent : for, instead 
of an action of covenant, there lies onJ^ 
an action upon the cn-^e. the damage 
whereof are to be eMjmated and cleter- 
mined by the jury. If there is do com- 
detatioii, it u void, and it is called a mide 
compact, or, in Latin, Amudumpaehwu 

PROMISSORY ssir. See Bixxs mf 

PRONOUN, pronnmeri, in grammar, a 
de^^nablc part of speech, which, being 
put Instead of a nmin, points cnit scane 
person or thing. See GaAXjCAm. 

PRONrNCTATlON, in grammar, the 
manner of articulating or sounduiK' the 
worda of a language. Pronunciation 
makes much the most difficult part of a 
written grammar; in regard that a book 
expressing itself to the eyes, in a matter 
that wholly concerns the eats, seems next 
akin to that of teaching the blind to dis- 
tincfuish colon !"S ; hence it is, that tlicre is 
no part so ilefecti^ e in grammar as that of 
the pronunciation, as the writer has lf«. 
quently no term whereby to give 1^ 
reader an idea of the sotnid he would ex- 
press ; for wuut of a proper term, there- 
rare, he substitutes a vicious and precari- 
ous one. To give a just idea of the pro- 
nunciation of a languag'e, it seems neces- 
sary to fix u^i nearU as possible aii tlie se- 
▼end sounds employed in the pronuneis- 
tion of that lanj^uage. 

Fmo^csciatioi* is also vised for the 
fifth and last part of rhetoric, u inch con- 
sists in Taiyinpr *nd regulating the voice 
agreeabU- to the matter and words, so as 
most enectnaliy to persuade and touch 
the hearers, it is much the same with 
what is otherwise called emphaaia. 

This emphasis is a consid« rable stress 
or force of voice, laiil upon that word in 
a sentence by which the sense of the 
whole is regulated: thus, suppose you 
were a.sked, " are you determined to walk 
this day to London ^" If tlie emphasis be 
placed on the word ^oi<, the answer mar 
be, « yea, I go myself or, " no, 1 shaK 
send my son." Again, if it be placed on 
the wott! tvdfk', the answer is, ** ves, I 
am or, " no, I shall ride :** if on the 
words to-dapt then the answer is, " yes ;** 
or, ** no, 1 sh.a]l go to-morrow and, 
lastly, if the emphasis be placed on the 
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tlM taamm may be, «iio» iafiwad b^r difS^n^r amaeedMt bgr 

I shall go to Richmond only." the consequent, and the quoticiit is tbi* 

Quintilian advises his pupils to study exponent or denominator of the ratio, 
the priticiples of pronunciation under a li', wiien tour quaiiuties are considered, 
coniediaii. There are three thinga whkk yeu find that the first hath as miich great- 
come vindcr the pronunciatioQ» ««r. the ness or smallness in respect to the second, 
irtemorx', \ oice. and g'esture. as the third haih in resj)ect to the fourth : 
PROOF, in arithmetic, an opemtioa, those four quantities are called piopor- 
vbtreby the truth and justness of a oal» ttonal/», and are thua ex|»re«ed: 
culation IS examinetl and ascertained. The . ^ A:B;:C:D ^^^ ^. _ 
proper pn ofis always by the contrary V 8 : 2:: . 4 5 ^hat is. as A«8 con- 
rule : thus subtmction is the proof of ad- tains Bs2 four tiiiies, so C=b16 contjuns 
dWoB, and nultipfieation of diiMson$ 1l«st4t four tisfies ; and, therefore,, A ha» 
and vice vei^a. the same ratio to B as C hsa to D ; and, 
PaooF, in military affairs, is a trial consequently these four quantities, httT- 
vbether the piece will sUnd the quaiuity ing equal ratios, are proportionals, 
of powder allotted for that purpose. * Proportson eonsiata of tlnee terma at 
PROF* AGO, in botany, properly a sBp, least, whereof the second auppliea tho 
lav'T-, or Cutting" of a. vine or other tree. place nf two. 

PHOPORTION. When two quaiitilies \V lien three magnitudes, ^, B, C, are 

are e^mpared one with another, in re* proportional, the first, A, has a dnpltcnie 

spect of their gi eatnrss or smallncss, the ratio to the third, C, of that it hath to the 

comparison is c:ille<i ratio, reason, rate, or second, R; but when four magnitudes, 

proportion ; but when more tlian two A, B, C D, are pn)poitjoiial, tiie first, A, 

^OHititiea are compared, then the ceou haa a triplicate ratio to the fourth. D,*of 

parrson is more usuatly called the proper- what it has to the second, B ; and sn nl- 

tson that they ha\*e to one another. The ways in order one more, as ibe proportion, 

words ratio and proportion are frequent- shall be extended. 

lyiMtdpioiniscuotisIv. When two quan- ... , A A 

titiesonly are compared, the fonncr term i:)uplicate ratio is thus expressed, 

is called the antecedent, and the latter twice ; that is, the ratio of A to C is du- 

the consequent. The relation of two pUcate of the ratio of A to B. For hst 



inemm quantities one to another, j^^^ 3^4^ Ca*8 : then the rtftio of 2tft 

may be con-idercd, either, 1. By how g, is duplicate of the ratio of SsatAtO 

moch the one exceeds the other, which B=r4, or aa the square of 2 to the square 

is called their difference. Thus 5 exceeds 4 

3 Iqr the difference 2. Or, 2. What part \ X 

HT'parts one is of another, \\ h\ch h caDed Triplicate ratio is thus expressed, 

rstio. Thus the ratio of 6 to 0 is g ^ 2 ^ ^^^.^^ _ ^^^^^ .^^ ^^.^ ^ ^^^.^ ^ 2, 

or double ; and the ratio of 3 to 6 is j a=^, to D = 16, is triplicate of the ratio of A 

orsubduple. =s 2 to B =3 4, or as 8. the cube of 2, to 

tirhen two diflfbrenoea are equal, the 64, the cube of 4k Wherefinre duplicate 

term^ that compose them arc said 10 be ratio is the proportion of aquareSi and tri^ 

anthmetically proportional. Thus, sup- plicate that of cubes, 

pose the term to be o and 6. theij- diflTer- ^^ikI the raUo of 2 to 8 is compounded 

Jf .a be die last term, then o+d of the ratio of that of 2 to 4. and of 4 1» 

=6. Ana If o be the greatest, then ^hat has been said of the nn. 

. ture of ratio and proportion, the six ways 

But when two ratios are equal, the terms armiine, which are often used by ma- 

that compoee them are said to be geome- thematicians, wiH evidently foUow'. 

tncally proportional. For stippose a and ^ . , ^ • *v ^ 

Uo b^ die terms of any ratio ! if a be the ,1 Alternate proportion la the compa^ 

^ ^ ing of antecedent to antecedents and 

Iwt tnaen^puytr s:c theaarsn^ by equal consequent to consequent Aa if 

i^licatinn : butif « be the leatttenn* ^2 • 4 :: 8 • ?6 ^ therefore alternate- 
pit then by equal mullipH* lyt «r by permutation, as 

^ CA:C::B:D> 

CMfen, and — by equal diriaion. ^2 : 8 :: 4 : 16> 
I* 

Thus die rttin eC two quaotitiea, or of 2. Inverse ratio, is when the consequent 

two B«mben» in gcanetrical proportion, is taken as the antecedent, and socosipar- 
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5B : A 
{4 :2 



•dto1be«nteoedetit w the conieqiienL 

As A : B :: C : D : therdbre invcndy m 

:: D : C ? 
::16:8 5 

3. CompoQiid f<tio» ii when tiie mteee- 
dent and consequent, taken both as one, 
are compared to the consequent itself. 
As A : B :: C : D ; therefore by composi- 
tion, as A4-B : B -.i C+D : B : in num- 
bers, as 3-K«€^ M to 4k to is H-168B34k 
to Ifi. 

4. Divided ratio, is when the excess 
wherein the anteeiBdent ezceedeth the 

consequent is compared tn thf conse- 
quent. As A : B :: C : D; tlierefore by 
division, A — B : B :: C — D : D in num- 
bers, as 16 : 8 :: 12 : 6 $ therefore as 16— 
8m8, is to 8, so is 12 — 6=6 to 6. 

"When of several quantities tbe differ- 
ence or quotient of the lint end second is 
the same with that of the second sad 
third, tbey are said to be in a continued 
srithmettc or geometric proportion. 

iflyfl— d;a— 2rf,«-3d;a— 4<i> 

&c. is a 'icriea of continued arithmetical 
proporuonals, whose comnioa dift'erence 
istf. 

And < a a a any 
fOf — , — , , > — - \ 

\. r rr nr rrtT i 

fcc. is a series of continued geometric 
proportionals^ whose common moltiptier is 

~ or or whole rttio is that of 1 to r, or 

1 r 

rto 1. 

PaopoBTioH of Jigure*. To find the 
proportion that one rectangrle hath to 

another, both Ic rip-fh and breadth must be 
considered. For rectang'les are to each 
other, as the products of tJieir respective 
lengths multiplied hy their breadths. — 
'I'hus if there be two rcri -.ing^les, the for- 
mer of which hatli its len^tli five feet, and 
its breadth tliree ; and the latter hath Us 
length eight feet, and its bresdth four.~ 
Then the rectangles will be to each other 
as 3 X 5 ( = 15), IS to 4 X 8 ( = 32) ; 
that is, as 15 : 32, so that all the rectan- 
l^s are to one another in a ratio com- 
pounded of that of their sides. 

When rectangles have their sides pro- 

u» ^. ^ A B :: E H : : A O : 
portionsbicii so that -5- ■ 
*^ ' 8 z: 4 : : 4 

E F 

"Tp, then is the rectangle A, to tlic rec- 

tangle B, in a duplicate proportion to the 
ratio of the sides. For the ratio of A to 
B, is compounded of the ratio of AB to 
SB^sndofthentioof ADtoEF. And 



therelbre the proportion of A to B» being: 

compounded of equal ratios, must bi tin 
plicate of the ratio of their sides to tacli 
other ; ttiat ts, tile duplicate of the raUO 
of AB : EH, or AD: EP. 

Hence all triangles, panillelograms, 
prisms, paral!elopii)C(ls, pyramids, cones, 
and cylinders, arc to one ;uiother. respec- 
tively compared, in a proportion com- 
pounded of'liat of thf ir heiglits, »n<I ba- 
ses. All triangles and pai-allelognuns, 
pyramids, prisms, and parallelopipeds, al- 
so all cones and cylinders, each kind coni> 
pared among- tli' ms. 1 vi s ; if they have 
equal altitudes, arc in ttie same propor- 
tion as their bases: if they have eqjod 
bases, as their heights. 

F(<r the bases, or heights, will severally 
be common eflicients or mult pUers; aiid 
therefore must make the prodncti be in 
the same proportion as ue multipfiemd 
was before. 

Thus, if the equal altitude oi any two 
triangles, paralletopipeds, cones, flne. be 
calle d A, and their unequal bases Band 
D : then it will be as B : D :: A R : .\ D. 

PBopoRTiojr, harmonic^ is when tliree 
terms are so disposed, that as the differ- 
ence of the fint and second : the differ- 
ence of the second and third ;: first : 
third; and they are said lo be hannoni- 
cally proportional. Thus 10, 15, 30, are 
harmonically proportional. For as the 
dirterence of lv> ami 15, is to the differ- 
ence of 15 and 30, so is 10 to Also, 
12, 6, 4, are harmonically proportional; 

for 12—6 : 6 — 4 :: 12 : 4. So >r -f 3 h n 
+2n» b^'^2hrt,h'--\-hn, arc harmonically 
proportional. For im -\- 2n- : im :: A*+ 
3 A n + Sn* : A» 4. iln.-^ Whence if tbe 
two firet terms of an harmonic pro- 
pordon be given» the third is re;>djly 
found. 

For if A. B, C. be hamonicaDy propor- 
tional. Then A — B 1? — C :: A : C, 
and AC — BC = A U — AC. There- 
fore A B 8 2 A ~ B X C. and BC s 
2 C — B X A. Conaequent/y C * 

^.iJ_,andA==^^^ Again. whC 

four terms are so di«*posed, that as the 
diflefence of the 1st and 2d : the differ 
ence of the 3d and 4th :: 1st : 4fh. they 
arc also harmonically proportional As 
lU, 16, 24 6J; for ai» lo— 16 : 24-60 
10 . 60. Whence, if the three firrt tenw 
of such an harmonic proportional 
given, the tmirth i^ easily found. 

For if a, 6, c, </, be harmonic p^upo^ 
tionalB, then t r— d 1: a : d; and 
i <4 therefore d as 
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3a — 6' - — 2rf — «^ 

If the terms of an hurmonlc proportion 
be continued, then it is called an harmo- 
nic progression. Thus, supposing 
< fh to be the 2d term, > 
i dy the difi'erence olf the 1st and 2d, S 
and that the 1st exceeds the 2d. The 
prog^efislon will be 

+ * ^ A+Trf* A -h 3 <f hTTd' 

A» -{-hd ^ 

I — : — rr— occ. Whence, if uut ot a, rank 
A -f- 5 ff 

of harmonic proportionals, there be tuj^en 
sny series of equuhstant terms, that se- 
ries will be harmonioftlly proportionM^ 
And this kind of proportion has several 
other properties common with arithmetic 
and geometric proportions. 

When three terms are so disposed, that 
the difference of the 1st and 2d : differ- 
ence of the 2d and .3d : : 3d : 1st, they are 
said to be in a contra-harmonic propor- 
tioQ. Thus 6, 5, 3, and 12, 10, 4, are 
coBlnuharmonics. For 6 — 5:5 — 3 : : 
3 : 6; and 12 — 10 : 10 — 4 :: 4 : 12. 
Or, supposing A greater than n, if the 2d 
t«im be greater than the 1st : 

Then A « 4- nS A> -f n», A» + A n, are 
contra-harmontcs, for An*A':n<— An 
: : A» A » : A n 4- n». 
• Bot if the 1st term exceeds the second, 
A»-f.A % A* -I- nS A fl »», are contra- 
h:if monies. For A w> — : A* A fl ; s 
An -f : A* + A n. 

PROPOSITION, in logic, part of an ar- 
gument Mrherein some quality, either ne- 
gative or positive, is attributed to a sub- 
ject, as " God is just." While the com- 
paring of our ideas is considered mei L ly 
as the act of the mind, assembling; ihem 
tO|^ther» and joining or disjoining them 
according to the result of its perceptions, 
this operation is c dled judgment. But 
when these judgments are expressed in 
irords, they then bear the name of pro- 
portions. Hence a proposition is a sen- 
tence expressing some judgment of the 
]Dind, whereby two or more ideas are 
afirmed to agree or disagree : and as our 
judgments include at least two ideas, one 
of which is affirmed or denied of the 
•tber ; so a proposition must have terms 
corresponding to these ideas. The idea 
ef which we affirm or deny, and of course 
the term expressing that idea, is called 
the subject of the proposition ; and the 
Idea affirmed or denied, as also the term 
.answering to It, is called its predicate ; 
thus in the proposition, God is omnipo- 
tent, God is the subje^ it being of lum 



that we affirm omnipotence : and omni- 
potent is the predicate, because weaffinn 
the idea t xpressed by that word to be- 
long to GckI. 

PaorosiTioir, in mathematics, is eithtr 
some truth advanced, and shown to be 
such by demonstration, or some opera- 
tion propo.sed and its sfdution shown If 
the proposition be deduced from several 
theoretical definitions compared toge- 
ther, it is called a theorem ; if from a 
praxis, or series of operations^ it is called 
a problem. 

PaorosiTioir, in poetry, the fint part 
of a poem wlu rrtn the author proposes 
briefly, and in g lu ral, what he is to say 
in the body of Ins wurk. U should com- 
prehend only the matter of the poem, 
that is, the action and the persons that 
act. Horace [}r( qcribes morlestv find sim- 
plicity in ihe proposition, and would not 
have the poet promise too mucht nor 
raise i n t he reader too great ideas of what 
he is goinq; to relate. 

PRObERPiNACA, in botany, a genus 
of the Triandria Trfgynia ehm and order. 
Natural order of Inundatze. Hydrocha- 
rides, Jussieu. Essential character : ca- 
lyx three parted, superior: corolla nonei 
drupe witd a three-celled nut There te 
but one s[)ecie», vis P. palustii% a natire 
of Virginia in marshes. 

PROSODY, that part of grammar which 
tfeaU of the quantitiea and accents of 
sylhbles, and the manner of making ver- 
ses. T'he English prosody turns <^iefly 
on two things, numbers and rhyme. 

PROSONOMASIA, a figure in rbeto- 
no, whereby allusion is made to the hke- 
ness of a sound in aereral names or 
words. 

PROSOPIS. in botany, a genus of the 
Decandria Monogynia class and order* 

Natural order of Lomcnturcrr: Legumi- 
nos?e, Jussieu. Essential character : calyr 
bell-sliapcd, five-toothed: stigma simple; 
legume linear, many*8eeded. There itr 
but one species, viz. P. spicigera ; it is 
a native of most parts of the Coromandel 
coast, flowering during the cold season; 
the pod of this tree is nie only part used ; 
it is nearly an inch in circMuiference, and 
from six to twelve inches long; when 
ripe, it is brown and smooih, contaitnng 
besides the seeds» a large quantity of A 
brown mealy substance, which the native^l 
eat ; it has a sweetish agreeable taste. 

PROSOPOPCEIA, a h^ure in rhetoric, 
whereby we raiae qualities, or thmgs hi* 
animate, into persons. This figure is di- 
vided into two parts: 1. when good and 
bad quaUties, a«€idtB^» and things in- 
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tnimifte are mtfoduced as living and fac- 
tional being* i as the following ▼eiaea of 
Milums 

N ow gentle prales, 

Itaning their odoriferous winga» dispenae 
Native pirrt'uincs: and whisper wnenoe 

tnev stole 
Those balmy spcwts* 

The <jec<)nd part of this fig:\ire Is wlien 
we give a voice to inanimate things, and 
make rocks, woods, rivers, buildings. Ice. 
•xpreat the passions of rational creatiirea» 
as in the foUowing lines of 8|>enoer. 

She toui blasphemous Kpceciies forth did 
CSflt, 

And bitter cur><cs, horrible to tell. 
That ev'n the temple wherein she was 
placed. 

Did qoake to hear, and nigh asunder 
bunt! 

PROSTATA. See Aitatomt. 

PROTEA. in botan>, a ^enus of the 
Tetraniinu Monogynia class and order. 
Natural order of Agpre^atac Protta. Jus- 
Meu. Essential character : corolla four« 
cieft» or four pe tailed ; anthers linear, in* 
serted into the petals below the tip ; ca- 
lyx proper, none ; nut one seeded, supe- 
rior. Ther^ are sixty four species ; these 
are alt shrubs, and natives of the Cape oi 
Good Hope. 

PKOTECTION«/^arlMisiflir, SeeAH« 
a^ST and Friviif,(;k. 

PROTEST, in law , is where one openly 
affirms, that he does either not at all, or 

but conditionallv. vield hi.s consent to anv 
act, or to the proceeding of a judgfe in 
conrt, wherein his jurisdiction is doubt- 
ful, or to answer upon his oath further 
than by law he is br-und It is also that 
act, by winch ihi- holder of a foreign bill 
of excitange declares that such bill h 
dislionoured. Further, it is that act of a 
master, on his arrival with his ship from 

S arts beyond the sea^, to save h>m and 
ia owners harmless and indemnified 
from any dnaage sustained in the goods 
of her lading, on account of stomta. See 
Bills of Exchanos and iNsriiAVca. 

PRO I EST ANTS, a terra n .w applied 
to all Cbristiatis who, in any country or of 
any sect, dissent fnmt the principles and 
discipline of tite chnrch of Rome This 
name was first given to the Ibllouing 
princes of the German Empire; John, 
Elector of Saxony; George, Elector of 
"Brandenburg', for Franconia ; Kmcst 
and Francis, Dokes of Luncnbuj|^, the 



Landgrave of Hesse^ and the Triaee e( 

Anhalt. These princes, being seconded 

by thirteen imperial towns, viz. Stras. 
bourg, Ulm, Nuremberg, Constance, Hoi- 
tingen, Windsetm, Memmingen, Mortlin- 

fen^Lindau, Kempten, Hfeilbron,Wi8sem. 
erg, and St. Gall, solemnly protested 
against the decree ot the Emperor Charles 
the Fifth, and the diet of Spires, by wbicli 
it bad been decrL cd io prohibit any far* 
ther innnviitifins in relig'ion. This Protest 
Was made in the year 1529; from which 
time all who have renounced, or nerer 
agi^d to, the doctrines of the Romidi 
church, h:i\f hccn dennminated Protes- 
tants This chiss oi (J lirisuans consequent- 
ly includes tlif ilugueiiuu in France, the 
Befttgees in HoUand, the Presbyterani 
in Scotland, us well as the Episcopalians 
and Noiicoiiformista in England ; toge- 
ther with a numerous body ot Christians 
in America. The principal denomlns' 
tioiis of Protestants in England arc, the 
BpiscopalianH, or church of F.ng^Innd, the 
Presbyterians, the Independents, and the 
Baptists, general and particnlsr. ThcK» 
however, have divided themselves into 
innumerable sects and parties; the pnii- 
cipal ot which are denominated Arians 
and Socinians,or,more properly speaking, 
UfUtariaiMb Sabellians, Calvinists, Sub- 
lapsarians, anrl Snpralaps.irlans, Arniini- 
ans, Baxterians, Antinornians, Brownists, 
Pwdobsptists, Quakers, Methodists, Uni- 
versalists, Sabbaterians, Moravians, San* 
demanians, and Sv, cr^enborg^ans. .Coil« 
cerning the^, and other Christian i€Ct% 
the reader wiU find very impartial ic- 
counts, drawn up in a popular and per- 
spicuous manner, and accornpanied with 
many pious and sensible reflections on 
the nature and extent of Christian candotir 
in the Rev. J. Evans's Sketch of the De- 
nominations of the Christian ^Vorld," ele- 
venth edition. But for more elaborate 
accounts of the Christian sects, the reader 
is referred to Dr. Rees'sCyclopedia ; the 
theological, as indeed, every other de- 
partment of which is conducted in a man- 
ner every way worthy the literature of a 
countiy, where the genuine principles of 
religious liberty are clearly understood, 
and extensivr ly encourag-ed. The sects 
and parties mto which the Protestant re- 
ligion IS divicled, have furnished the Bs» 
man Catholics, on some occasions, ^i^* 
matter of triumph ; assertinq- that the Pro- 
testant *aith is deficient in the first mark 
or characteristic of a true church, tat* 
that of unity i amd unbelievei-s have not 
ric}(lected lo avail tbcmsr It cs of thiscir* 

cuinstance to vilify the Christian religion 
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nUog-clhcr, as afibrdlng' no sufficient data 
for religious triitfi, bui engenderinjgf only 
ttrife, snimosit y, divigion, md bloodshed : 
and it nnust be confessed, that when the 
enemies of the Protestant faith behold 
the rancour, the bigotry, and the malice 
of mnny sectaries, and particularly dT 
those sects which are the most numerous 
and popular, they have but too much 
ITpund for their triumphs. When the 
spirit of Chillini^orth shall have influ- 
enced the hearts, and directed the lives 
of all Protestants, ilieir professions will 
be as consistent as their leading princi- 
ples are rational and Scriptural. That au- 
thor, addressing himself to to a Uomish 
writer, spc;i1-s of the re!i^:ion of Protes- 
tants in the following termt»: " Know then. 
Sir, that when I say the religion ot Pro- 
testants is in prudence to be preferred be- 
fore yonrs ; ns, on tlie one side, I do not 
undTst;uid by your relig'ion fhr doctrine 
of Bciiarmine or Baron ins, or any other 
private man amongst you, nor the doc- 
trine of the Sorbonne, or of the Jesuits, 
or of tfve Dominicans, or of" any other 
* particular company among you ; but that 
trherein you all agree, the doctrine of the 
Council of Trent : so, accordingly, on the 
other side, by t!ie relitrion of Protestants 
Ido not understand the doctrmeoiLuther, 
or Calvin, or Melancthon; nor the con- 
fession of Augsburg or Geneva ; nor the 
catechism of Heidelberg-, nor the arti- 
cles of the church of England — no, nor 
the harmony of Protestant confessions ; 
but that wherein they all agree, and 
\\ hicli they all subscribe willi a f^rcater 
harmony, as a perfect rule of tailh, and 
action, tliat is, the bible! The Uible, 
Isay,*the Bible only, is the religion of 
Protestants. Whatsoever else tliey be- 
lieve besides it, and the plain irrefrai^u- 
ble, indubitable consequences of it, well 
may they hold it as a matter of opinion { 
but as a matter of faith and religion, 
neither can they, with coherence to their 
own grounds, believe it themselves, nor 
require belief of it of others, without most 
high and most schismatical presumption. 
1, for my part, after a long (and T verily 
beUeve and hope) impartial search of the 
true way to eternal happiness, do profess 
plainly, that I cannot find any rest for the 
sole of my foot, but upon this rock only. 
1 see plainly, and with my own eyes, that 
there are popes against popes, and coun- 
cilsmgainst councils; some fathers against 
other fathers, and some Huhers against 
themselves; a consent of fathers of one 
age against consent of fathers of anotlier 
•ge; traditire intefpretations of Scripture 
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are pretended, but there ?ire feir ornone 
to be found: no tradition but that of 
Scripture can derive itself f "om the foun- 
tain ; but may be plainly proved eitherto 
have been brought in in such an age after 
Christ, or that in such an age it was not 
in. In a word, there is no suflicient cer- 
tainty but that of Scripture only, for any 
considering man to build upon. This, 
therefore, and this only, I have reason 
to believe. This I will profess ; accord- 
ing to this I will live; and for this, if there 
be occasion. I w ll not only willingly, 
but even gladly, lose my life ; though I 
should be sorry that Chriiitiansshouidiatve 
it from me. Propose me any thing out of 
the book, and require wlietlier I believe 
it or no, ami seem it never so incompre- 
hensible to human reason, I will sub- 
scribe it with hand and heart, as knowing^ 
no tlemonstralion can be stronger than 
tiiis : God hath said so, therefore it is 
true. In other things I will take no man's 
Kherty of judging from him, neither shall 
any man take mine from me. Iwill think 
no man the worse m:in, nor the worse 
Christian : 1 will love no man the less for 
diifering in opinion from me. And what 
measure I mete to others, I expect from 
them again 1 am fully assured that 
God does not, and therefore men ought 
not, to require any more of any man tlniii 
this : to believe the Scripture to be God's 
word : to eiuleavonr to find the true Sense 
of it ; and to live according to it.** 

Such are the genuine principles of 
Protestantism? such the spirit by which 
all Christians ought to be actuated Those 
men, who, calling themselves Protes- 
tants, are of a contrary spirit (and it is a 
lamentable fact Juit their number is daily 
increasing) are a disgrare to their pro- 
fession, and bring dishonour on the com- 
mon cause of Christianity. Their devo- 
tion is enthusiasm, and their seal mad* 
ncs.>< ; while tht ir increasing n»imber por- 
tends one of the {greatest of all public cala- 
mil ies ; threatening to rekindle the latent 
embers of persecution,— again to light 
up those fires, wh^rh the united efforts 
of reason, phdoso{)hy, and the principles 
of rational religion have conspired to ex- 
tinguish for ever. See AftWiiviAirs, Pbss- 
BTTERiANs, Puritans, BaFOKXATiov, and 

ROMA.N Cathomcs 

PROTES l ATION is a form in plead- 
ing, when one does not directly amrm or 
deny any thing that is alleged by another^ 
or which he himself alleges. 

PKOTHACTOR is the name of an in- 
ttniment used for protracting or laying 
down on [Mper the wfUt of ftfiel^ or 
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other fipirc The protrtctor is a smftU 

semif irck- of brass or other solid mat- 
ter, the hmb or circumference of which 
is nicely divided into one hundred and 
cififhty degrees: it serves not only to 
draw angles on pnpcr, nr nny plane, bnt 
ulso to examine the extent of those at- 
i'cadv laid dou n. For this lust purpose, 
let the small point in the centre of the 
prnrr-.rtor be placed above tlie anp;\ilar 
point, und let the side coincide with one 
of the sides that contain the anjifle pro- 
posed; then the number of depjces cut 
t)fV by the other side, computing on the 
protractor, will show the quantity of the 
angle that uas to be measured. bee 
llsjtstaA'riov. 

Protriicfors are now more usually made 
5n the form of a parallelogram, and pro- 
perly graduated at the upper edge bee 
MAfnEMATicAt. ImtrumenU. 

PROVIDENCE, the conduct and di- 
rection of the several parts of the uni- 
verse by a superior intelligent beiuj^. 

PROVINXE, in law, means the circuit 
of an Archbisho|)'s jurisdiction, whicb is 
subdivided into bishoprics. Tile eccle- 
siastical division uf this kingdom is into 
two provinces; vix» Csnterburjr and 
York, Provincial constitutions in this 
Icingdom, were decrees made in the pro- 
vincial synods, held under divers Arch> 
bishops of Canterbury. 

PROVISO, in law, is a condition in- 
serted in a deed, upon the observance of 
"which the vahdity of the deed depends 

PROVOST tnorthal, nn officer of the 
King's navy, w ho has chjUfge <rf'the Kin^s 
prisoners taken at sou 

PllOVOs r, or i utvoT, in the King's 
stables ; his office is to attend at court* 
and hold the King's stirrup when he 
mounts his horse, &c. There are four 
provosts of this kind, each ut whom at- 
tends in bis turn monthly. 

PRO^V, in navigation, denotes the 
head or Jorc -[i;irt; of a ship, particularly in 
& galley, being that which is opposite to 
the poop or stem. In the middle of the 
prow is the be.ik that cuts the water, on 
the top of which is commonly some 
figure or hieroglyphic. The prow is 
lower tfaon the puop, and contains fewer 
decks. 

PRUNELLA, In botany, f^r'/Jieal, a 
genus of the Uidynamia Oymnospermia 
class and order. Natural order of *Ver- 
ticillatw, or Labiut?c Essential character : 
filaments forked, with an anther on one 
of the forks; stigma bitid. There are 
three species. 

WmuLA^ soi; in pharmacy, a prepaia- 



tion of purified saltpetre, ciUed alio 

crystal mineral, made in this manner; 
having melted any quantity of saltpetre, 
cast a little flower of sulphur ttpK>n it» 
and when that is burnt throw on more ; 
and continue to do so till the nitre flov? 
as clear as rock- water. Then with a clean 
iron or brass ladle take it out, and, put* 
ting it into moulds tilt coagulated, pre- 
serve it for use. 

PRUNING, in gardening and agricul- 
ture, is the lopping oiT the superfluous 
b ranches of trees, in order to make them 
bear better fruit, grow higher, or appear 
more regular. Pnining, though an opera* 
tion of very general use, is neverthelesi 
rightly understood by few ; nor can It be 
learned by ro'e. or, Inrfr e l, wholly by 
books, but requires a strict observatiOD 
of the diflerent manners of growth of die j 
several sorts of fruit-trees; the proper 
method of doing which cannot be Icnown, 
without carefully observing how each kind j 
is naluraily disposed to produce its fruit ; 
for some do this on th e same year's wood, i 
as vines; others, fur the most part, upon : 
the former year's %vood, as peaches, nec- ! 
tarines, &.c. and others upon spurs which 
are produced upon wood of three, four, 
&.C. to fifte( n or twenty years old, as I 
pears, pl-imbs, cht rries, 8cc. therefore, in | 
onler lu liie right management of fruit* : 
trees, provision should always be made | 
to have a sufficient quantity of bearing 
wood in every part of the trees, and at 
the iiume time there should not beasu* i 
perfluity of useless branches^ which 
would exhaust the strength of the trees, ' 
and catise them to decay in a few years. 
The reasons for pruning of fruit-trees i 
are, 1. To preserve them longer in a 
vigorous bearing state ; 2. To render , 
them moTf' beautiful; and 3. To cause i 
the fruit to be larger and better tasied. 

PRUNUS, in botany, birdeherry4ree,t 
genus of the Icosandria Monogyni* class | 
and onlcr. Natural order of Pomaceae. 
Rosace X, Jussieu. Essential character: 
calyx five-clefk, inferior; petals five; 
drupe with a nut, having the sutures pro- " 
minent There are thirfv-three species, 

PKUSSIAJV Ari'ch piginentb*» 

been known for a considerable time uB' j 
dcr the name of Prussian blue. It is pre- j 
pared by drying blood, and in'xinjr ilif*^ 
parts ot the dried residuum with two j 
parts of the potash of commerce, wd 
calcining the mixture in a crucible by 
a red heat : it is then boiled in successive 
portions of water, which arc afterwards 
mixed together, and concentrated by 
evaponlion. AMlutbnispreparedofon^ 



Digitized by GoQgle 



part of sulphate of iron, ami two parts of 
alofltH and to this the liquor obtained 
from the calcined l>lnod and alkali is ad- 
ded, sslong' :is any precipitate is fbnr. 'd. 
This precipitate is of a green culuur, 
but by wasbingr it with a little dilute 
iMiriatic acid, it becomes of a dark rich 
blue colour. This forms the Prussian 
blue of commerce. The property of form* 
in^ the colour depends on a peculiar 
principle combined with the alkali, that 
in the formation of the Prussian blue this 
iS transf erred to the iron, and that it may 
be again abstracted from it, by boiling 
the Mue in an alkaline solution ; the pro* 
perfies of the alkali are thus chnns»'ed, 
and it acquires the power of again torm> 
ing the precipitate ofPraswan olue from 
aMhltionof sulphate of iron. ThereMon 
Ae prccipitnU" thrown down green is. 
Hat the alkah is not entirely saturated 
inth the colouring principle ; the ex- 
eeiB of alkali throws down, theret'ure, a 
portion of yellow oxide of iron from the 
fiuipliate, wliich, mingHng with llie blue 
precipitate, renders it green, and the 
muriatic acid gives the deep blue colour, 
by dissolving, and of course removinif this 
oxide See Pnrssic acid. 

PRUSSIA ( £5, in chemistry, salts 
formed with the Prussic acid. These salts 
hare not been attentively examined, on 
account of t!>cir want of permanency, 
unless llic) arc united with some metallic 
oxide ; but the pmssiatei of potash and 
iron, which is a triple salt, h;is been used 
by chemists as the best combination of 
prussic acid for delecting the existence 
€f iron. In chemistry and mineralogy this 
is a very important substance, as it is 
capable of indicating- whether most me- 
tallic subs^nces be present in any solu- 
tion whatever, and of pointing out the 
particular metal, and of ascertaining its 
quantity. This Is done by precipitating 
the metals from their solution, in conse- 
quence of the insoluble compound which 
It forms with them. The colour of the 
precipitate indicates the particular metal, 
while its quantity enables us to judge of 
the proportion of metallic onde con* 
tained in any sohition. This salt has 
obtained, at different times, the names of 
Frusiiian alkali, phlogisticated alkali, 
Prussian test, Ike. This salt, though of 
great importance as a test, it of ml use 
whatever, if it be not quite pure. There 
are two ways in which this test may be 
rendered impure, besides the introduc- 
Hon of foreign ingredients, which it is 
needless to mc'Ti'ion, bcca^I'^c it is ob- 
vious that it must be guacdcd against. 



1. There may be a superabundance o£ 
alkali present, or, which is the same 

thing, there may be mixed with the 
Pnissian test u quantity of pure alkali ; 
or, 2. There may be contained in it a 
quantity of yellow prussiate of iron, for 
which prussiate of potash has also a con- 
s derahle affinity. If the Pnissian test 
contain a superabundance of alkali, two 
inconveniences follow. ^ This superabun* 
dant quantity will precipitate those earthy 
salts whici) are liable to contain an e\cc9» 
of acid, and whiclt are only soluble by 
that excess. Hence alumina and baty- 
tes will be precipitated. Another in- 
convenience arising" from the superabun- 
dance of alkali in the Prussian test is, 
that it gradually decomposes the blue 
prussiate which the test contains, and 
converts It into a yellow prussiate. In 
what manner it does this will be under- 
stood, after what has been said, without 
any explanation. On the other hand* 
when the Prussian alkali contains a 
quantity of yellow prussiate of iron, as 
great inconveniences follow. This yel- 
low prussiate has an affinity for prussic 
acid, which, though inferior to that of the 
potash, is still consider;i!)lp; nnd, on the 
other hand, the potasii iiaa a stronger 
affinity for every other acid than for the 
prussic. When, therefore, the test is 
exposed to the air, the carbonic acid, 
which the atfiiosphere always contains, 
assisted by the affinity between the yel- 
low prussiate and the prussic acid, de- 
composes the pntssiate of potasii in the 
test, and the yellow pnissiate is precipi- 
tated in the form of Ptussian blue, and 
every other acid produces the same ef- 
fect. A test of this kind would indicate 
the presence of iron in every mixture 
which contains an acid (for a precipita- 
tion of Prussian blue would appear), and 
could not therefore be employed with 
any confidence. 

PRUSSIC add; in chemistry and the 
arts, is ane of the most important of the 
acid.s. It was discovered by accirlent, 
about the beginning of the last century, 
by Diesbach, a chemist of Berlin. This 
gentleman, w ishi ng t o precipi* tt e a decoc- 
tion of cochineal with an alkali, got some 
potash, on wliich he had distilled several 
times his animal oil, and as there was some 
sulphate of iron in the decoction, the li- 
quor instantly exhibited a beautifu i blue In 
the place of a red precipitate. Hence he 
saw the method of producing the same 
subtance at pleasure, and it soon became 
an object of commerce, and obluined the 
name of Prussian blue, from the ptoce 
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'ivheic 1 1 was discovered. Thin subslAnca 
is now formed, chiefly, dm itif; ilie ik:coni« 
position ut aiumai substances m high tem- 
permturet. Three parts of blood, evapo- 
rated to dn ness in an iron dish, arc to be 
mixed with one part of subcarbonate of 
potash, (common pearlasli) and calcined 
in a eiiicible* which should be only two- 
thirds filled by the materials, and covered 
with H lid T!ic cnlcinution must be con- 
tinued, wiib a moderate heat, as long as 
a blue flime ismiea from tiie crucible; 
and when it becomes faint, and likely to 
be extingtiished, the ])roress must be 
stopped. Throw the m^isa, when cold, 
into ten or twelve parts of water ,* allow 
it to soak a few hours, and then boil them 
tog-pther in an iron ketflc. Fiher the 
liquor, and continue pouring hot water on 
the msN as long as it acquires any taste. 
To this solution^ add one composed of 
two parts of alum, and one of sulphate of 
iron, in eight or ten of boding water, and 
oondmie the mixture as long as any eftVr- 
vescencejand precipitation ensues Wash 
the precipitate several times with boiling 
wutcr. It will have a green colour i but 
on the addition of a quantity of muriatic 
acid, equal to twice that of the sulphate 
of iron whicli has becH used, it u ill assume 
a beautiful blue colour. Wash it again 
with water, and dry it in a gentle heat. 
Jn this state it is the pigment, called Prus- 
sian blue, which consists of a mixture of 
pnissiate of iron with alumine. From 
prussiute of iron, tlie piUitJsic acid may be 
separated by the following process : mix 
two ounces of red'oxide of mercury, pre- 
pared b" nitric acid, with four ounces of 
finely powdered Prussian blue, and boil 
the mixture with twelve ounces of water 
in a glass vessel, shaking frequently. — 
FiHer the 5?t>httion, v\ hich is a prussiate 
oi mercury, winle hoi, and when cool, add 
to it, in a bottle, two ounces of iron fiU 
in^s, and six or seven drachms of sulphu- 
ric acid; shake tliese together, decant 
the clear liquor into a retort, anddislUloft" 
one.fourth of the I quc/r. The distilled 
liquor is the prussic acul. which combines 
with alkalies and earths, ami has many of 
the properties belonging to the other 
acids. It has a sweetish taste, and a smell 
resembling that of bitter a'monds : it 
does not redtU n blue vegetable colours. 
Jt precipitates suiphurels, and curdles 
soap. It separates alumine from nitric 
acia. Oxygenized muriatic acid entirely 
decomposes it. It does not appear to have 
a strong affinity for alkahes, nor does 
it take them from carbonic acid, for no 
effervescence arises on adding it to a so. 



Infion of alkaline carbonates ; on the con* 
trar\, it^ coinbujalions with alkalies and 
eartii<i are decomposed by expoiiure to 
carbonic acid, even when highly dihited, 
as in atmospheric air. It readily com- 
binc.«, however, witli pure alkalies, de- 
stroys their alkaline propertiei>, aud torms 
ciysullisable salts. It does not predpi^ 
tate iron blue, but green, and this green 
precipita e is soluble in acids. The rays 
of light render the green precipiUte blue, 
as does also the ailditioB of metallic ifss, 
or sulphurous acid. 

PSIDIUM, in bouny, ^tttmi, a genus 
of the Icosandna Monogynia cUss sod 
order. Natural order of HesperidK My^ 
ti, Jussieu. Essential character: cal)x 
five-cleft, superior ; petals five; bcrrv 
one-celled, many-seeded. There aie 
eight species, natives of the Esit and 

)Vfs; Indies 

FSI I' I ACUS,the)>tfrro*, in naturalhis. 

tory, a genus of birds ot the order I'lcx. 
Generic character: bill hooked, upper 
mandible moveable ; nostrils nNU»l m the 
base of the bill, and sometimes covered 
with a cere i totigue Heshy, broad, aiKl 
blunt at the end s head large, crown flit; 
toes formed for climbing These auotind 
within the tropics, and li\e on seeds a:id 
fruils in their natural stale, but in confine- 
ment will eat both flesh and fish. Tbtf 
often appear in flocks, yet are in such 
cases gene rally somewhat separated into 
pairs They arc noisy, mimetic, «D- 
gularly capable of articulatmg hlBBtt 
sounds, exti-emely docHe, and tong lived. 
They breed in the hollow s of trees, with- 
oxit constructing any nest, and use tieir 
feet as hands to convey food to th« 
mouths.— Latham notices one hundred 
and thirty-three species, and Gmelin no 
fewer than one hundred and si.xty nine. 
The general division is regulated bj tiie 
evenness or unevenness.'of the twb. Tse 
following are the principal species. 

r. niacoa, or the red and blue niacciWi 
is as large as a capon, and inhabits Soutt 
America. With ita bill it breaks a p€sa 
stone with the most perfect ease. These 
bii-ds hiy their egg-s in decayed trees, *nd 
often enlarge the hollow for this purpoie 
with their bills. They are used for food 
in vast numbers in Cayenne.^ ^'^^^^ 
in common with many qieciea^ dps**" 
to fits when confined. 

P. nifirostris, or the Iong-t«l«d green 
pamkect, is of the size of a blackbird, 
extremely clamorous, and highly ini»"ta* 
live. These birds arc seen in large flo^*^ 
and alighting on cerUin trees, can wim"* 
ficttl^ be £8tinguiahed»iiicon8eqti«iicc 
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^ the similar colour of their plumage to 
fbtt of the leavct. They inhabit various 
parts of America, are used for food, and 
are extremely Cat. The above have tails 
uneven at the end. 

P. Meluceensiflt or the Molucca cocka- 
too, inhabits the Moluccas, is about fifteen 
inches long, and is regarded by Buffon as 
one of the most docile and interesting 
biida of the tribe. 

P. pullarius, or the red-headed Guinea 
parrakeet, is of the size of a lark, and is 
extremely common in many parts of Afri- 
CBt Tb^ birds are peculiarly disliii* 
gttkihed by their mutual affection. They 
are exported from Africa in considerable 
numbers, for thcir beauty and attachment, 
and not on account of any power of arti> 
cation or enchantment of melody, their 
sounds being harsh and grating. Few, 
however, survive the voyage. They are 
kept in cages, in pairs, and the attentions 
of the male to the female are highly ten- 
der, elegant, and interesting. He extri- 
cates the seeds trom their busies, and pre- 
sents them to htr in this prepared state, 
and appears restless and miserable on the 
slightest separation, fcdeed, the attach- 
ment is reciprocal, the sadnesft of one al- 
ways producingdistress in the other ; and 
the death of either involvinethe survivor, 
rfcnc rally, in fittal as well as fiuitlesa 
grief. 

P. CaroVmensis, the Carolina parrot, is 
shoot thirteen inches long, yellowish 
green, head and fore part of the neck 
yellow ; front, cheeks, and edge of the 
•boulders rufous i bill andorbits whitish ; 
leet pale fiesh colour, claws black ; great- 
er wing-coverts and primaries yellow, 
with a ting-p of careen; shafts of most uf 
the feathers black. Tail long, cuneiform; 
knees and rent fulvous. Inhabits the 
southern parts of the United Slates as far 
north .15 Marvlanrl, but on the rivers 
Mississippi and Ohio it is of frcauent 
«ecurrenee much farther northwardly. It 
is the on^ spectea found in the United 
States. 

PSOPHIA, the trumpeter^ in natural his- 
tory, a genus of birds of the wder Grail*. 
Cieneric character : bill cylindrical, conic, 
convex • nostrils oval, sunk, and pervi- 
ous i tongue cartilaginous, flat, and fring- 
ed nt the tip : feet four-toed and deft. — 
Ijttliam mentions only one species, viz. 
t*. crepitans, or the gold-breasted trum- 
peter, IS of the size uf a large fowl, and 
very high on its legs, and abounds in 
South America, especially in the country 
of the Atnazons It is remarkable for 
cmittiog from its lungs a noise very siini- 
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lar to the sound of a cbild*8 trumpet, an^, 
being easily domesticated, wiH often fel- 
low tlie person to whose care it is com- 
mitted, through the streets, making this 
singular noise. IL may be fed on bread 
and fish. It runs fkst, aided by die ex- 
pansion of its wings. When confined with 

f)Oultry, it often annoys hoth common 
owls and turkeys, and, indeed, occasion- 
ally destroys them. It will follow the 
netcroes in the West Indies, and catch at 
their legs, not unfrequently producing 
biood. Their flesh is esteemed a ct^nsi- 
derable delicacy. 

PSOKALKA, in botany, a genus of^he 
Diadelphia Dccandria class and order—- 
Natural order of Papihonacez orLegumi* 
nosK. Essential character; calyx be- 
sprinkled with callous dots, the same 
length with the legume, which has only 
one seed in it There are thirty-three 
species, chiefly natives of the Cape of 
Good Ho pi 

PSYCHOTHFA, in botany, a genus of 
the Pentandria Monocynia class and or- 
der. Natural order (» Stellate Rubia- 
cex, Jussieu. Essential character : calyx 
five toothed, crowning ; corolla tubular; 
berry globular; seeds two, hemispheri- 
cal, grooved. There are thirty-nine 
species. i 

F^TKLEA, in botany, a genus of the 
Tetrandria Monogynia class and order. 
Natuml order of Terebintaceae, Jussieu. 
Essential character; calyx four-parted, 
inferior; corolla foiir-petalled ; stigmas 
two i fruit with a roundish membrane, 
having one seed in the middle. There is 
but one species, viz. P. trifoliata, three- 
leaved ptcieu, or shrubby trefoil^ a native 
of North America. 

PTERIS, in botany, a genus of the 
Cryptogamia Filices class and (»der. Na- 
tural order of Filicc?; or Ferns. Generic 
character: fructifications in an uninter- 
rupted marginal line ; involucre from the 
margin of the fVond turned in, uninter- 
rupted, separating on the inner side. 
There ;ire thirty-four species. 

F I EKOGAKPUS,in botany, a genus oi 
the Biadelphia Ilecandria class and order. 
Natural order of Papilionnc ere or Lugu- 
minosx. Essentia! character : calyx five- 
toothed; capsule sicicle-shaped, leafy, va- 
ricose ; seeds few, solitary. There are 
six species, found chiefly in South Ame- 
rica and the West-Indies. 

PTERONTA, in botany, a genus of the 
Syngenesis Polygaihia JEquuis dass and 
order. Natural order of Cmnpontx Bis* 
coidex. Cinarocephalx, Jussieu. Essen- 
tial character: receptacle with many- 
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Mited bristles ; down subplumose ; ca- 
fyx imbricate. There are eighteen spe- 
cies, &U found at the Cape of Good 
B<i|>e. 

PTEROSPERMUM, in boUmj, » ge- 

mis of the Monath lphi i Dccandna chiss 
and order. Essentiai character: calyx 
tingle, five-parted ; corolla five-petalled ; 
fiUmeoto fifteen, with five Ugulet, one 
between every three filaniPn's ; cnjisule 
five cclied, witli the cell* two-viiivedi 
jeeds many, winged. There are two 
apecies, viz. P. suberifolltim Htid P. aceri- 
folliim. !ir th natives of ilir East Indies. 

PTKUO I RACHEA, in natural history, 
a genus of the Vermes Ifollusca claw and 
order. Generic character: body detacb- 
cd, p« !:ii"ti>oti«i, with a moveable fin a< the 
abdomc-ii or tail ; two eyes placed within 
the head. There are four species. 

PTIKUS, in natural history, a genus of 
insic cts of tlic order Coleoptera. Generic 
character : antennx filiform, the last joints 
i&rger : thorax nearly round, not margin- 
ed, receiving the bead. There are about 
forty species, divided into sections : A. 
feelers clavate, lip entire : B. feelers fili- 
form, lip bifid. Of the former section it 
P. pulsator, or death-watch, which it of a 
dusky colour, with irregular grey brown 
spots. This insect is found in various 
parts of Europe, in old wooden furniture, 
niAies a peculiar ticking with the fore 
part of iU head, rcseml)!'; :r the beating 
with the nail u|n>n a table : this is done 
jn seven^l distinct strokes in the night 
time, and hat been considered by the 
common people as prophetic of some fa- 
tal occiirrcnrt' in the- family, but is no- 
thing more Liian liie call of one sex to tjjc 
other. This must not be confounded 
with a much smaller insect of a very dif- 
ferent genu-;, hicli mukes a sound like 
the ticking oi a uatch, and continues for 
a long time without intermUtion. This 
belongs to a different order, and Is the 
Termes pulsatorium of Linn.tus Ihit the 
real deatli-watch of vulgar superstition is 
the ptisut. P. pertinaz is brown, ininuu 
culatef UiOfaz compressed. It inhabits 
Europe, and is very destructive to wootl- 
cn furniture and books. Wiicn touched, 
it draws in its head and legs, and becomes 
immoveable. An iosect strongly allied 
to this species inhabits the I'nited States, 
and has generally been considered as the 
same, but from some of its characters we 
should sappoae it to be speeillcaiUy dii- 
tinct. 

PTOLEMAIC, or Ptmlkm/bas system 
•/ asfronm^, ia tliat invented by Ckudius 
Ptolemy, This bypotheua aappoacathe 



earth immovably fixed in the centre, not 
of the world only, but also of the uni- 
verse : and that the sun, the moon, the 
planets, and atara, all move about it from 
east to west, once in twenty -fom hr>ura, 
in the order followincr. "ti't the Mooa 
next to tlie Earth, then Mercuiy, Venus, 
the Sun, Mars, Jupiter, Saturn, the fixed 
stars, the first and second cr}'stalline hea- 
vens, and !\bove all the fiction of their - 
mum imUle. This system, or hypothesis, 
waa firat invented and adhered to, chiefly 
because it aeeiMd to correspond with the 
sensible appearancea of the ccleatial mo« 
tions 

PTOLEMY, (Ci.Ai»nm») in biography, 
a very celebrated |;eographer, astrono- 

mer, and mathematician, among the an- 
cients, was born at Pelusium, in Egypt, a 
bout the seventieth year of the Christian 
era, and died, it has been aaid» in the se- 

venty-eiphth year of his age, and in the 
year of Christ 147. He taught astrono- 
my at Alexandria, in Egypt, where he 
made many astronomical observationa, 
and compo<:cr1 h's n^hrr works. It is cer- 
tain that he flounsht-d in the reigns of 
Marcus Antoninu^ and Adrian ; for it is 
noted in bia Canon, that Antnninua Pius 
rcij^-ned tw enty -three years, which shows 
that he himself survived him ; he also 
tells us in one place, that he made a great 
many observations upon the fixed atara at 
Ale.vaiulria, in the second year of Antoni- 
nus V us ; and in another, that he observ- 
ed an rclip.se of the moon in the ninth 
year of Adrian t from which it u reason- 
able to conclude, that this astronomer's 
observations upon the heavens were ma- 
ny of them nude belween the year 125 
and 140. 

Ptolemy has always been reckoned the 
prince of astronomers among the an- 
cients, and in his works he has left us an 
entire body of that aeience. He haa pie- 
served ana tranamttted to us the obser* 
vations and principal discoveries of the 
ancients, and at the same time augment- 
ed and enriched them with hiaown. He 
corrected Hipparchus's catalogue of the 
fix( d .stars; and formed trebles, hv which 
the motions of the sun, moon, and planeta 
might be calculated and regulated. He 
was, indeed, the first w ho collected the 
scattered nnd rlptichcd observations of 
the ancients, and digested them into asya* 
tern, which he aet forth in hla " MwyttM 
Jomt^atf sive Magna Constructio," di- 
"vided into thirt? cn books. lie adopts 
and exhibits here the ancient system of 
the world, which placed the earth in the 
ctnttcofth^iuttTCfiei and this has beeti 
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called from him tlie Pt olcmaic System, In the third book he treats of the qiian- 
to distinguish it from those oi Uoperuicus tity of ihc year, and of the unequal mo- 
and TycDO Brahe. tioa of the sun thiuu^ih iht zoduc : he 
About the year 827, this work was here gives the method of computing the 
translated by the Arab urns into their Ian- mean motion of the sun, with tables of 
guage, in which it was called ** Almages- the same , and likewise treats of the in- 
turn," by order of one of their kings; and ec^uahiy oi tiavs and jughts. 
from Arabic into Latin, about 12^0, by In the fourth book he treaU of the la* 
the encourag^cmeni of th - Krnperor Fre- nur niolions, :uul their various [jhenome- 
deric II. There were also other versions na ; he gives tables for finding the moon's 
from the Arabic into LAtin ; and a manu- mean motions, with her latitude and lon- 
tcriptof one done by Girardus Cremo- gitude; he discourses largely concerning 
nensis, who flourished about the middle lunar epicycles ; and by comparing the 
of the fourteenth century, Fabricius says, times of a great number of echpses men- 
is still extant, in the library of All Souls tioned by Hipparchus, Calippus, and 
College, in Oxford. The Greek text of others, he has computed the placea of 
this work hrg^nn in he read in Kurope in the sun and moon, according to their 
the fifteeiUli century, and was hrst pub- mean motions, fronj the first year ot Na- 
fished by Simon Grvnaeus, at Basil, 1538, bonazar, king of Egypt, to his own 
inlbrio, with the eleven books of Com- time. 

mentiiries by Theon, who flourished at In tlie fiftli book he treats of the instru- 

Alexandria, in the reign of the elder i he- ment called the astrolabe ; he treats also 

odosius. In 1541, it was reprinted at of the eccentricity of the lunar orbit, and 

Basil, with a Latin version by George the inequality of the moon*s motion ac- 

Trapezond ; and agam at the same place cording to her distance from the sun ; he 

in 1551, with the addition of other works also gives tables and an universal canon 

of Ptolemy, and Latin versions by Came- for tlie inequality of the lunar motions ; 

larius. We learn from Ke[)ler, that this he then treats of the different aspects 

last edition was used by Tycho. or phases of the moon, and gives a com- 

Of this principal work of the ancient putation of the diameter of the sun and 

astronomers, it may not be improper to moon, with tlie magnitude of the sui^ 

give here a more particular account. In moon, and earth, compared together ; he 

f^cneral it may be observed, thai the work states also the diflerent me:u nres of the 

is iounded upon the hypothesis of the distance of the sun and moon, according 

eartii's being at rest in the centre of the as they are determined by ancient mathe- 

anvcTSe, and that tlie heavenly bodies, maticians and philosophers, 

the stars and planets, move ronin! it in In the sixth book he treats of the con- 

Solid orbs, wliose motionsare all directed junctions and oppositions ot the sun and 

by one, wliich Ptolemy calls the brimum moon, with tables for computing the 

mhUtt or First Mover, of which he dis- mean time when they happen { . of th* 

courses at large. T^tit to be more parti- bounJaries of solar and lunar echpses; of 

cular, this great work is divided intp thir- the tables and metliods of computing the 

teen books. echpses of the sun and moon, with many 

In the first book, Ptolemy shows that other particulars, 

the earth is in the centre of those orbs, In the seventh book he treats of the 

and of the universe itself, as he under- fixed stars, and shows the methods of de* 

stood it ; he represents ilie eariti as of a scribing them, in their various constella- 

^phertcal figure, and but as a point in tions, on the surface of an artificial sphere 

comparison of the rest of the heavenly or globe ; he rectifies the places of the 

bodies : he treats concerning the several stars to his own time, and shows how dif- 

drcles of the earth, and tlieir distances ferent those places were then, from what 

from the equator ; aa also of the right and they had been in the times of Timocharia 

<4)lique ascension of the heavenly bodies Hipparchus, Aristillus, CaHppus, and 

in a right sphere. others : he then lays down a catalogue of 

In the second book he treats of the the stars in each of the northern consteI« 

habitable parts of the earth ; of the ele- lations, with thev faititude, longitude, and 

vation of the pole in an oblique sphere, magnitudes 

and tlie various ansj;les which the several In the eighth booa he gives a like ca- 

•ircles make witii the iionzdn, according taloguc of the stars in the constellations 

lothe diiTerent latitudes of places; also of of the southern hemisphere, and in the 

the plieiiorncna of the heaven^ bodlCS twelve si^tih or ccnisicllations of the zo. 

depending on the same. diac. Thwis thciirst catalogue of the 

VOL. X. A a 
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tttn now extunt, and furms tlie most n- 

hinblc part of Ftoleiny^s works. H(*'b< n 
treats of the gnlaxy, or milky way i also 
of the planetary aspects, with the rising 
juid setting- of ihe sun, moon, and Start. 

In tlic ninUi b i.jJv he treats of the or- 
der of the sun, moon, and planets, with 
the periodical revolutions of the five 
pton'etti then lie ^rivts tables of the 
mean motions, hi-L;iuiiiTr^'" ".vith 'hv theory 
of Mercury* and showing its v^inous phe- 
nomena with respect to the earth. 

The tenth book bejifins with the theory 
of the planet Venus, treating of its great- 
est distance from the sun ; of its epicycle 
eccentricity, and periodical motions; tt 
then treats of the same particulan in*the 
planet Mars. 

The eleventh book treats ot the same 
c'ircumsuncea in the theory of the pla* 
nets Jupiter and 8atum. It also corrects 
all the planetary motions , from observa- 
tions made from the time of JNabonazar 
to his own. 

The twelfth book treats of the retro- 
gressive motion ot tlie several planeis, 

Sving also tables of their stations, and oji 
e greatest distances of Venus and Mer- 
cur\ from the sun. 

J he ih.rteenth book treats of the sr>- 
verul hypotheses of the latitude of the 
five planets s of the greatest latitude or 
incUnat!on ot the orbits of the five pla- 
nets, which arc computed and disposed 
in tables; of the risnig and setting of the 
planets, with tables of them, linen fol- 
lows a conclusion or winding up of the 
whole w ork. 

This great work of Ptolemy will al- 
ways be valuable, on account of the ob- 
servations he gives of the places of the 
stars and planets in form( r times, and 
according to ancient philosophers and as- 
tronomers that were then ez: ant; but 
principally on account of the large and 
curious catalogue of the stars, which, be- 
ing compared with their places at pre- 
lent, we thence deduce the true quantity 
of their alow progressive motiont accord- 
ing to the onh r of the !iign% or of the 
precession of the equinoxes. 

Another great and important work of 
Ptolemy was his Geography, in seven 
books ; in wliich, with his usual sagacity, 
he searches out and marks the situations 
of places according to their latitudes and 
longitudes; and he was the first that did 
so. Though this work must needs fall 
far short of perfection, itiruugh the want 
of necessary observations, yet it is of con- 
riderable merit« and has been very useful 
1o modem geogiaphexa. Cellariu^ in- 



deed, suspects, and he was a very codi* 

petent judge, that Ptolemy did not use 
all the care and application which the na- 
ture of his work required; and his reason 
is, that the author delivers himself with 
the same fluency and appearance of cer- 
tainty, concerning things and places at 
the remotest distance, which it was im- 
possible he could know any thing of, that 
he does concerning- those which lay the 
nearest to him, and fell the most under 
his cognizance. Salmasius had before 
made some remarks to the same purpose 
upon this worlc ot Ptolemy. The Greek 
text of this work was hrst published by 
itself at Basil, in 15J3, in quarto: after, 
wards with a Latin version, and notes, by 
Gerard Mercator, at Amsicrdam, 1605; 
which last edition was icpnntcd at the 
same place, 1618, in folio, with neat gco- 
gniphical tables, by Bertius. 

Other works of Ptolemy, though less 
considerable than these two, are still ex- 
tant. As, ** Libri quatuor de Judiciia As- 
trorum," upon the first tvo books of 
which Cardan wrote a ctmmentary; 
" Fructus Librorum suorum," a kind of 
supplement to the former work i ** Be* 
centio Chronologica Kegumt" this, wi^ 
another work of Ptolemy, " De Hypo- 
thesibiis Planetarum," was published in 
1620, 4to , by John Bainbridge, the Savi- 
lian Professor of Astronomy at Oxford, 
and Scaliger, IVtavius, Dodwell, and the 
other chronological writers, have made 
great use of it ; Apparentiae Stellanim 
Inerrantium ;" this was published at Paris 
bv I»rfaviu8, with a Latin version, 1630, 
in tbliu ; but from a mutilated copy, the 
defects of which have since been supplied 
from a perfect one, which Sir Heni*y Sa* 
ville had communicated to Arrlibislmp 
Usher, by Fabricius, in the hird volume 
of his Bibliotheca Grcca ; Elementaram 
Harhionicarum libri tres," published in 
Greek and Latin, with a commentary, by 
Porphyry, the philosopher, by Dr. Wal- 
lis, at Oxford, 16B2, in 4to ; and after- 
wards reprinted there, and inserted in 
the third volume^ Wallis's works, 1699^ 
in folio. 

Mabillon exhibits, in his German Tra- 
vels, an effigy of Ptolemy looking at the 

stars through an optica] tube; "which 
effigy, he says, he found m a manuscript 
of tlic thirteenth century, made by Coo- 
radus a monk. Hence, some have fiui* 
cied, that tl»e use of the telescope was 
known to Conradus. But this is only 
matter of mere conjecture, there being 
no fiicts testimonies, nor even proba> 
bilitict, to support such an opinion. 
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It is likely that the tube was nothing 
SKire than a plain open one, employed to 

stren^tlicn and defcivl the eyesight, w hen 
looking at particular stars, by cxchiding 
adventitious rays from otlier ahirs and ob- 
jects* acomrivince wbich no observer of 
the heavens can eYer bo suppoted to have 
been wit Iiolu. 

PUUES. See Anatomt. 

PVBM, in botany, hoir or down ; a gene- 
ra! trrm, expressive of all ti)e hairy and 
glandulous appearances on the surface of 
plants. They are suppu:ied to serve the 
doable purpose of defensive weapons, 
nnd vcsst Is of secretion, DiflTereiU spe- 
cies of iiairs iiavc ohtaiiied different 
names ; some are visible to the naked 
eye, while others are rendered visible 
only hv the Jielp of glasses; they are of 
differ cut forms; in leguminous plants 
they are usually c^Iindric ; in the mallow 
tribe, terminated in a point ; in agrimony, 
shaped like a fish-hook ; in the nettle, 
awUshaped and jointed ; and in some 
compound flowers, they end in two 
crooKed f^oints. 

PUBLIC ■zcomJiip. By law all con- 
temners of public worship shall be, ip»o 
JacUi, excommunicated ; and if any per- 
son shall disturb a preacher in his ser« 
mon by word or deed, he shall be appre- 
hended and carried before a justice, who 
shall commit him to goal tor three 
Bonths. 

PUDDING ttonct in chemistry, a term 
invented by English lapidaries to desig- 
nate one particular mineral aggregate, 
eonMtiniif of oblong and rounded pebbles 
of flint, about the size of almonds, im- 
bedded in a hard silicions cement The 
pebbles arc usually black, ami the cement 
a light yellowish brown. It is capable of 
teceiving a very high polish, and is used 
in omamental works. It is found chiefly 
in EMiex. The French mineralogists have 
■stufalised the term, poudingue, and have 
applied it to all rounded stones, imbedded 
in a cement, so as to make it nearly sy- 
aonymoiis to the English *'rubbte-stone.** 

PUGIL, in physic, &c. such a quantity 
of flowers, seeds^orthe like, as may be 
taken up between the thumb and two 
fore-lingers. 

PUISNE, younger, j unior ; as a puisne 
judge. 

I'l^I.EX, in natural history, the JfcA^ a 
genus of insects of the order aptera. Ge- 
neric diameter : mouth without jaws or 
Iheiert, with a long inflected proboscis 
covered at the base with two ovate la- 
minae » the sbeath two-valved, §ve-joint- 



ed, and concealing a single brisUe ; Up 
rounded and fringed with reflected pric> 

kles ; antennx projecting, moniliform ; 
two eyi s ; abdomen compressed ; six 
legii formed for leaping. There aic two 
species, vtr. P. initans, the common flea ; 
and P. penetrans, or chigger. 

The common fle;t is remarkable for un- 
dergoing the several changes experienc- 
ed by the greater part pf the insect 
race of other tribes, being produced from 
an egg iti the form of a minute larva, 
which changes to a chrysalis, in order to 
give birth to the perfect animal. The 
egg is small, oval, and white, and from 
this in a few days is hatched the larva, 
which is destitute of feet, beset with 
liairs, and fhmished at the head with a 
pair of short antennae, and at the tail with 
a pair of slightly curved forks. The 
larvae in about ten days arrive at their full 
growth, when they cease to feed, and, 
casting their skin, change into the state 
of a chrysalis, which is of a white colour, 
and of an oval shape, with a slightly 
pointed extremity, and exhibits the im- 
mature limbs of the included insect. Af- 
ter remaining in the chry salis state about 
a turtnight, the complete insect emerges, 
in its perfbct form. The singularity most 
worthy of notice in the flea, is the situa- 
tion of the first pair of legs, which are 
placed beneath ttie head. The eyes are 
large, round, and black; the male ia 
smaller than the female, with the back 
rnlher sinking than convex, as it always 
is in the female. 

P. penetrans, or chigger, b a native of 
South America and the West India 
islands : it is said to be exceedingly 
troublesome in the sugar colonies, pene- 
trating into the skin of the inhabitsnts, 
where it lodges its eggs, and causes iiia> 
lignant, and sometimes fatal H!cer«? 

PULLEY, in mechanics, one of tlie me- 
chanical powers, called by seamen a tac- 
kle. See Mkckanics 

PULMONARIA. in botnnv, /?/w^-TPorf, 
a genus of the Fentandna .Vloaogynia 
class and order. Natural order of Aspeti- 
folise, Borragineae,' Jtiflsieu. Calyx pris- 
matic, five-cornt-red ; corolla funnel- 
form, with an open throat. There are 
five species, of which P. officinalis, com. 
mon long-wort, has a perennial fibrous 
root, lower leaves rottg^h, about six inches 
long, and two and a half broad, of a dark 
green on their upper side, marked with 
manv broad whitisti spots, pale under* 
neath ; stalks ;\lmost a foot in height, hav- 
ing several smaller leaves on themi stand* 
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ing alteroatelr; the flowers are pro- 
diMed in •matf Imaches at the top of the 

stalks : calyx tahulous, hain , as long as 
tl)e tuhf of (be corolla; brims of the pe- 
tals spread open, shaped like a cup, red, 
purple, and bine, in the same buneb. 
Woodville observes, that the name pul- 
innnaria seems to have trisen rather 
from the speckled appeuruncc of the 
leaves, resembling that of the lungs, than 
from any intrinsic quality, which exjjerl- 
enoe lias discovered to be useful in puU 
monar) complaints, 

PUI.8B, in the animal economy, de- 
notes the beating or throbbing of the 
heart and arteries 

PLLTENJEA, in botany, so named 
in honour <^ William Pulteney, M. D. 
ft genus of the Dccandria Monoj^ynia 
class anil order. Generic character : 
calyx five-tooihed, with an appendage 
on each sidet corolla papilionaeeous ; 
the wings shorter than the standaifl ; 
legume of one cell, with two seeds. 
There are six species, all natives ot New 
Holland. 

PULVKRIZATION,an operation, com- 
monly employed in the apotlx rary'!? -^hop 
by means of pestles and mortur^i. 1 iie 
bottom of the mortars should be concave; 
and their sides should neither be so in- 
clined as not to allow the substances ope- 
rated on to fall to the bottom between 
each stroke of the pestle, nor so perpen- 
dicular a? to rnllrct it too much together, 
and to retard the operation. The mate- 
rials of which the pestles and mortars are 
formed, slujiild resist both the mechani- 
cal and chemical action of the substances 
for which they are used. Wood, iron, 
marble, silicious stones, porcelain, and 
glass, are all very properly employed; 
but coppr r, and metals containing cop- 
per, are to be avoided, es[)ecialiy where 
the article operated upon has a tendency 
to corrode the metal 

PUMICE, in mineralofry, is of a grey- 
ish white colour : it occurs in mass and 
disseminated, being always more or less 
carious* It is glistening, with a silky 
lustre ; its fracture is fibrous, its frag- 
ments are sharp edged ; it is opaque, 
sometimes a Uttle translucent on the 
edges ; it is rather soft, but its particles 
in powder are rvrv liarJ : it is fusible 
without addition before the blow. pipe 
into a white enamel; it is regarded us a 
volcanic product, and is wrought in con- 
siderable quarries in tfn T/ipuri islands, 
which are almost entirely composed of 
this mineral It is found also in SicUy 
•ad Iceland. It 10 compoted of 
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This mineral is employed in the arts for 
grinding dow n met;t!s, glass, ivory, &.C. 
previously to polishing. It is likewise 
used in smoothing leather, and manjr 
other purposes of the like kind. 

PUMP, in hydraulics, a machine forno- 
ed on the model of a syringe, for raising 
of water. See HmaAirucs. 

Pump, air. See Pneumatics. 

Pr^rp, chain, consists of a long chain, 
equipped with a sufticient number of 
valves, at properdistances, which working 
upon two wheels, one above and the other 
below, passes downward througii a wood- 
en tube, and returns upward through 
another. It is managed by a long winch or 
roller, whereon several men may be cm- 
ployed at rncc; and thus it discharges, in 
a hnuted time, a iruich greater quantity 
of water than the common pump» and 
with less fatigue and inconvenience to the 
labourers. This m:ichtne was formerly ex- 
posed to several disagreeable accidents, 
Dy nature of its then construction. I he 
chain was of too complicated a fabric, 
and the sprokel wheels, employed to wind 
it up from the ship's bottom, were defi- 
cient in a very material circumstance, viz. 
some contrivnnce to prevent the chain 
from sliding or jerking back upon the 
surface of the wheel, which frequently 
happened when the valves were charged 
with a considerable weight nf water, or 
when the pump was violently worked. 
The links were evidently too short, and 
the unmecbanical manner in which they 
were connected exposed them to a great 
friction in passing round the wheels. 
Hence they were sometimes apt to break 
or burst asunder in very dangerotis situa- 
tions, when it was extremely difficult, 
and sometimes im})racticable to repair 
the chain. Of late, however, some consi- 
derable improvements have been made by 
Mr. Cole, under the direction of Captain 
Bentinck. The chain of this machine is 
more simple and mechanical, and less 
exposed to danger. It appears to have 
been fir?>t applied to the pump by Mr. 
Mylne, to exhaust the water from the 
caisson%at Hluckfriars Bridge. It was 

tfadice tnuiaferred to the marine by Cap- 
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tain Bentinck, after having received some 
mMerift] additions to answer that service. 

The principal siiperloiity ol this pump to 
the tormtjr i^., 1 'I'hut the chain is more 
limpic and easily worked, and cuiise- 
<|uently less exposed to injuries by fric- 
tion. 2. That tlie chain is secured upon 
the wheel, and thcrf hy prevented irom 
jerking back when churged with a co- 
ramn w water. 3. That it may be easily 
taken up and repaired wlien broken, or 
choked with ballast, &c And, 4 That 
it discharges a much ^M-eater quaaiity of 
water with an inferior number of men. 
This has been proved by experience, 
when two men (instead of tour) thscharg- 
ed a tun of water in fifty -iive seconds. 

PUNCH, an instrument of iron or steel* 
used in several arts for the piercinq' nr 
jitamping lioles in plates of metuls, &,c. 
beinK contr.vcd a^i not only to perfor- 
ate* but to cut out and take away the 
piece. The punch is a principal in«tru« 
mcnt of the metal button-makers, wafer- 
makers, patch-makers, shoe-tiiakers, Sec. 

PUNCHEON, a little block or piece of 
steel, on one end w hereof is some figure, 
letter, or mark, engraven either in creux 
orrehevo, impressions whereof are taken 
on metal, or some other matter, by strik* 
ing it with a hammer the end not en- 
grsved. TMu re are various kinds of these 
puncheons used in the meciiamcal arts : 
such for instance as those of the f^old- 
smiths, cutlers, pewterers, &.c. The pun- 
cheon, in coining, is a piece of iron steel- 
ed, whereon the engraver has cut in re- 
lievo the several figures, arms, effigy, 
inscription, &c. that are to be in the 
m tn ices, wherewith the species are to be 
marked. Minters distinguish three kinds 
of puncheons, aooordi ng t. > the three kinds 
of matrices to be made ; that of the efRgy, 
Uiat of the cross, or arms, and that of the 
legend, or inscription. The first includes 
the whole portrait in relievo: the second 
are small, each only containing a piece of 
the cross or arms ; for in'.tance, a fleur- 
de-Jys, an harn, a coronet, &c. by the 
assembiage of ul which the entire matrice 
is formed. The puncheons of the legend 
only contain each on*- letter, and serve 
equally for the legend on tiic effigy side 
and the cross'side. 

Vvscaxojs is also used for several iron- 
tools, of various sizes and figures, used by 
the engravers in creux on metaU. SeaU 
gravers particularly use a great number 
for the several pieces of arms, &c. to be 
engraven, and many stamp the whole seal 
from a single puncheon. ^ 

PitsCBiow It Abo a common name for 



all ihoiie ii-ou instruments used by stone- 
eutters, sculptors, blacksmiths, &c. for 

the niiling, inciding or piercing their se- 
veral matter*. Those of sculptors and 
statuaricik serve for the repairing of statues 
when taken out of the moulds; the lock- 
smiths use the greatest variety of pun- 
cheons ; some for piercing hot, others for 
piercing cold; some Hat, some square, 
some round, others oval, each to pierce 
holes of its respective figure in the sever- 
al parts of locks. 

PUNCHKON, in carpentry, in a piece ot" 
timber placed upright between two posts, 
whrsc Ix atin^ is too great, serving, to- 
getlu r with them, to sustain some large 
weights. This term is abo used for a 
piece of timber raised upright, under the 
ri Ige of a building, woerein the little 
forces, ?cc. arc jointed. 

l*uxcHEOif, is also used for the arbor, or 
principal part of a machine, whereon it 
turns vertically, as that of a crane, 8cc- 

FcscHEON is also a measure for iicpiids, 
containing an hogshead and one thud, or 
eighty-four gallons. 

PUNCTU A I'lOX, the art of dividing a 
written composition into sentences, or 
parts of sentences, by points or stof)s, for 
tlie purpose of Miarking the dilt'erent 
pauses which the sense requires. 

The comma (,) represents the shortest 
pause ; the semicolon (;) a pause double 
that of the comma ; the colon <:) double 
that of the seinicolon : and the period (.) 
double that of the colon. The precise 
duration of these pauses must depend on 
the ( U ^-i ce of slowness or rapidity observ- 
ed in reading; but the proportion be* 
tween tliem should be ever invariable. 

In order to determine clearly the ap. 
plication of the points, it is necessary to 
distinguish between a simple sentence 
and a compound senicnce A simple sen- 
tence contains only one hnitc verb : as 

V.rtue refines the affections." A com- 
pound sentence has more than one finite 
verb expressed or iinphed, and therefore 
Consists of two or more simple sentences 
connected together: as, « Virtue refines 
the afrections; but vice debases them." 

The comma is used to mark the pauses 
which occur in a simple sentence ; the 
semicolon and the colon divide a com- 
pound sentence into the members which 
compose it ; and the ])eriod is placed at 
the end of a sentence to denote that it is 
complete, and unconnected with that 
which follows. 

In a simple sentence, when two or 
more words of the same sort, or belong- 
ing to the same psrt of speech, occur 
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they &re parted hy m eomn» : «■» ** R«s- 
bundy wile» ind children ;** ** open, g^e- 
nerous, sincere :** ** to read, mark, learn :** 
** to live soberly, righteously, and godly 

Where the coimeecioii «f the different 

parts of a simple sentence is intemipted 
by necessary adjuncts, eitlier to the sub- 
ject or to the verb, the seperstion itgeiie- 
rslly marked by a comma : as, " To rouse 
mankind, when sunk in ignorance or su- 

Eerstition, and to encounter the rage of 
igotr}', aimed v^th power, repaired the 
utmost vehemence of seal* and a temper 
darin_[^ to excess.** 

'i'he semicolon is used for dividing a 
compound sentence, and hence it oecnra 
most generally in cases where the eomma 
has preceded, and a greater p:ni«5e is ne- 
cessary : as, '* Tribulation worketh pa- 
tience ; and patience, experience t nnd 
experience, hope.** ** He knew how to 
conciliate the most enterprising spirit, 
with the coolest moderation { the most 
obfttnate perseverance, with the easiest 
flexibility ; the most severe justice, with 
the greatest lenity ; the greatest rig-our 
in command, with tiie greatest aH'ability 
of deportment ; the highest capacity and 
indination for scienr", with the most 
shining talents for action.** In each of 
these examples the first clause forms a 
complete sentence, and what is expremed 
in it is understood In those which follow. 

Tliecolon divides a compound sente ticc 
into parts less connected than those w Inch 
are tepaiated by x semicolon. It may b e 
properly applied in the three Ibllowii^ 
cases : 

1. When a member of a sentence is 
complete in itself, but is followed by some 
■applemental remark, nr further illustra- 
tion of the subject : as, " I he knowledge 
of nature is only half the task of a poet : 
he must be acciuxinted Ekewise with all 
the modes of life.** 

2. When several semicolons liavp pre- 
ceded : as, *' Those who propagate evil 
reports frequently invent them ; and it is 
no oresch of chanty to suppoae this to be 
always the case; berrtMso no man who 
spreads detraction would scruple to pro- 
duce it : and he who should difFuse poi- 
sons in a brook would scarce be acquitted 
of a malicious design, though he should 
allege that be received it of another who 
is doing the same elsewhere. 

3. Where an example, m qaotation, or 
a speech is introduced : as, " He was 
often heard to say : I have done with the 
world.** 

The period is emplojed to aepante ten- 



teneet which are not connoetedin eon- 

struction ; but it may be sometimea nd* 
mitted, though they are joined by a co« 
pulative or disjunctive conjunction : m» 
In passing judgment upon the **-'**mn- 
ters of men, we ought to try them by the 
principles and maxims of their own age, 
and not by those of another. For, al- 
though virtne end vice are at all times 
the same, mannera and ciutonavaiy eon* 
timialv ** 

Besides the points which mark the 
pauses in discourse^ there are othen^ 
which denote n difiereat modulation of 
voice in correspondence to the aenae. 

These are. 

The interrogation point • . f 
The exclamation point • • ! 

The parenthesis . . . . C 

The interro^tion and exclamation 
pointa are suflieiently explained by their 
names: they are indeterminate as to their 
duration, and may in that rc-spect be equi- 
valent to a semicolon, a colon, or a pe- 
riod, aa the aenae requires. They gene- 
rally mark an elevation of the voice. 

The parenthesis is a clause introduced 
into the body of a sentence without af- 
fecting the oonatraetlon. It marks a mo- 
derate depresuon of the voiee» and may 
be marked with f-very point •.'.hich tlie 
sense would require, if the parentlieticai 
characters were onutted. it ought to ter- 
minate with the same kind of stop which 
the memltt r hns th;it precedes it ; and to 
contain that stop within the parenthetical 
msrks: as, '* He found them asleep afain ; 
(for their eyes were heavy.) neither 
knew they what to answer him." 

PUNIC A, in botany, a genus of the 
Icoaandria Monogynia class and order. 
Natural order of Pomaces. Myrti, Jua- 
sieu. Essential cliantcter: ralyx five-cleft, 
superior: petals five ; pome man) -celled, 
many-seeded. There are two species; 
ttts. P. granatum, common pomegranate 
tree, and P. nana, dwarf pomegranate 
tree; with several varieties, which are 
cultivated rather for the beauty of their 
scarlet-coloured flowers than fer theAait, 
wijich seldom arrives to any perfection in 
this country, so as to render it valuable. 

PUR atitervie, where lands, kc. are 
held bv another's life. See Estats. 

PUKrn ASE, signifies the hu ymg or 
acquisition of lands or tenements with 
money, or by deed or agreement i and 
not obtaining it by desceirt, or heieditsry 
rig-ht. 

PURITANS, a name given to the Pro- 
testant j^xiles who returned to England 

upon the aceavion of Claeen SKiiSmUi. 
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Tbete exiles were no sooner come to 
their native country, than they set about 
to carry on the work of reformation, even 
further tlmn it lirul en dr)ne hy the ec- 
clesiastical laws of Elizubeth. This prin- 
cess, with those that had weatliered the 
Moim at home, were only for restoring 
Kinpf Iv!n':ird^s riiiirg"y; but the ninjority 
of the exiles were for the worshijj and 
discipline of the foreign churches, and 
refused to conform to the usages of the 
old establisliment, declaimine: loiidly 
against the popish habits and ceremonies. 
For a time the Queen connived at their 
non-conforinity ; but no sooner did she 
find herself firmly established on the 
throne, than she gave the Puritans, as the 
reforming exiles were reproachfully calU 
ed, a apecimen of her proud apifit, and 
the nation a proof of her secret attach- 
ment to the principles and many of the 
ceremonies of the Romish faith. A Puri- 
tm, at that time, was a man of severe mo- 
rals, n Calvinist \t\ doctrine, and a non* 
contormist to the ceremonies, and disci- 
pline of the church As they did not 
avowedly aeparatefrom the church, they 
seem to have acted, in this particular, 
somewhat like the WeaUeyan Methodists 
of the present day. 

The aversion which Queen Elizabeth 
cnnccived ngrunst the Puritans induced 
litir to Hct :i^:iiiist them in the most cruel 
and riuid manner. " For," says Neal, 
* beaidea the ordinary courts or the bi- 
shops, her Majesty erected u new tribu- 
nal, called the High Commission, which 
suspended and deprived men of their 
fivings, not by the verdict of twelve men 
upon oath, but by the sovereign determi- 
nation of thr<*(* commissioners of her Ma- 
jesty's own nomuiation, founded not upon 
tbe atatate lawa of the realm, but upon 
the bottomless deep of the canon law ; 
and instead of producing witnesses in 
open court to prove the char^, they as- 
auied « power of adminittenng an oath 
ex ojficiOf whereby the prisoner was ob- 
liged to answer all questions the court 
should put to him, though never so pre- 
jndidftrto hia own defence ; if he refiiaed 
to swear, he was imprisoned for oon- 
tempt; and if he took the oath he was 
convicted upon his own confession." Such 
aic the Sagtoiooi Inliieaoief which a api- 
lit of intolerance can invent, topozale 
and embarr9«is its victims! 

Having already, in some de^eci antici- 
pated the hiatory of tbe Puntana, in the 
article PBsaamniAXs, it is almost unne- 
ces^ary to enlarg"e in this place. 

Mr. Hume, whom no one wiU accuse of 
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an unwarrantable prejudice for the prin- 
ciples of civil and religious liberty, ob- 
serves, when speaking of the conduct of 
Elizabeth," so absolute wns the authority 
of the crown, that the precious spurk of 
liberty had been kindled, and was pre- 
served by the Puritans alone, and it waa 
to this sect, whose principles nppear .so 
frivolous, and habits so ridiculous, that 
the English owe the whole freedom of 
their constitution " When it is consider- 
ed who it is that thus spp:iks of the Puri- 
tans, and when it is also considered what 
is meant by ** the whole freedom of the 
English constitution," it will be thought 
that we, of the present day, are debtors, 
of no small magnitude, to the zeal and 
perseverance of the ancient Puritans. 

It must, however, be ^nted, that 
when t!ic persecutions carried on against 
the Puritans, during the reign of Eliza- 
beth and the Stuarts, iiud driven the Pu- 
ritans once more to aeek refugee abroad, 
they now, in iIk ir turn, persecuted others 
who dissented fi-om them. Those who 
formed the colony- of Mas>achusclts Bay, 
having never relinquished the principle 
of a nulional church establishment, were 
less tolerant than those who settled at 
Plymouth, at Rhode Island, and at Pro- 
vidence plantations. The consequence 
was, they did not fail to discover that 
their sufferings and trials had not fully 
taught them the lessons of Christian for- 
bearance and universal toleration. Hap. 
pily for the peace and security of man- 
kind, those lessons are now better under- 
stood ; and little remains of the . offensive 
parts of Puritanism, besides what is to 
be found in the genius of high Calvinism, 
still unhappily possessing the minds of 
some of the sectaries of our own time. 
We may, however, fkir]y hope that the 
time is fast approaching, when the true 
rinciples of liberty shall be not only ac- 
nowled^ed, but fulljr acted upon ; and 
the spint of enthusiaiin asm bigotry - 
known only to be execrated, and remem- 
bered only to be avoided. See Dr. 
Toulmin's edition of Neal's History of the 
Purttans^and Falmer^a Nonconfermitt'e 
Memorial; two works of considerable 
merit, and fraught with information on 
the history and principles of the Puritans. 
See also the artielea Ndw<€oBioB]n8Ts, 
PauBrrsBuim, FavwmAwn, and Hi* 

FOBMATtOir. 

PURLUE, or Puuisu, sii^iBes all that 
ground near any forei^ which, being 
made forest by Kin^^ Henry H., Richard 

I., and King John, was afterwards, by per- 
ambulations and grants of Henry lU. se- 
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vercd agiitn from the same, and made pur- 
lieu ; tliat is to say, pure and fhre trom 

the laws of the fort-st. 

Ti iii.rr martj or Fvkliku mmf, a per- 
son wliu has g^und within the purlieu, 
and ii qualified to hunt within the SMne* 
thougl) under certain restrictions. 

Hv » statute of Charles ll.no man may 
keep greyhounds within the purlieu, or 
elsewhere within England and Wales, un< 
less lit* fuive n free warrant, or be lonl of 
a manor, or such a freehold us is seised 
in his own right, or in right of his wife, 
of lands, tenements, or hereditaments, of 
the clear yearly value of A i over and 
ubov c all the cliarj^es and reprises of such 
Ciitate of inheritance ; or of lands, tene- 
ments, &c. in his own right, or in the 
rtglit ot" Ills wife, for t!ie term of life or 
lives, of the yearly value ot 8U/. over and 
above all charges and reprises; or that ia 
worth, in goodsor chat tc- is, 4001. Othen» 
that are not thus qualified, and yet have 
lands in the purlieus, if tiiey hnd beasts of 
the forest in their own ground, within 
the puriieu, may chase them out with 
little dogs, though not with greyhounds. 

PUHPI.E See Dtki>r. 

PUHPLUE, I'oiHFU&j or PtHfLF., in 
heraldry, according to some, is one of the 
five colours of arninrics, compounded of 
gules and azure, bordering on violet, aiul, 
according to others, of a great ileal of 
red and a little black. But it was exclud- 
ed by tlie ancient heralds as only an im- 
perteci colour. In the coats of noble- 
men, it is called an»ethyi>t ; and in those 
of princes, mercury. It is represented 
in cnqraviuf^ h\ tl'agonal lines, dniwn 
from the sinister chief to the dexter base 
point. 

PURSER, an officer aboard a man of 

war, whn receives her victuals <rom the 
victualler, sees that it be well stored, and 
keeps an account ot what he evt- ry <iay 
delivered to the steward. He also keeps 
•a list of the ship*s company, and sets 
down exactly the day of each man's ad> 
mission, in ordt:r to regulate the quantity 
of provisions to be (felivered out, and 
that the paymaster or treasurer of the 
navy may issue not the disburisements, 
and pay off the men, according to bis 
book 

PUS, in medicine. What is called 
healthy pus is al»out the consistence of 
cream, and of a ydiowish-white colour, 
an insipid taste, and when it is cdid with- 
out smell. It produces no change on 
vegetable bliie«5. When pus is exposed 
to a moderate heat, it dries and assumes 
the appearance of hom. By diMiUatimi 



it gives out water in considerable propor- 
tion, ammonia and some gaseous sub* 

stance, and an empyreumatic oil ; a shin* 
ing coaly matter remains behind, the 
ashes of which, aher bemg burnt, afford- 
ed some traces of iron. The following 

tr'^'s !i:n e been given to distinguish pus 
from mucus, which is of considerable im- 
purtunce in cases where the formation oC 
pus is suspected in the lungs. 1. Pus 
soluble in sulphuric acid, and precipitat- 
ed by water ; mucus swims. 2. Pus may 
be diffused through water, diluted sul- 
phuric acid, and brine ; but mucus ia not. 

Pus is soluble in alkaline solutions, 
and is precipitated by water ; but this 
is not the case with mucus. These are 
the properties of pus, when it is secret- 
ed IVoni ;i "^nre \^•hirh is said to be in good 
condition, or tn a disposition to heal. Its 
properties are very diflerent in what arc 
called ill-conditioned sores. In these ca- 
ses the matter secreted is thin, fetid, and 
acrid. Matter secreted by cancerous sores, 
which has been examined, converts tlte 
syrup of violets to a green colour ; and 
from this matter sulfihurated hydrogen 
gas is separated by means of sulphuric 
acid. This gas is supposed to exist in 
combination with ammonia. 

IM'TAMINKy^:, in botany, the name 
of the twenty-fifili order in Linnxus's 
Fragments of a Natural Method ; the 
fleshy seed-vessel of which is frequently 
covered with a hard, woody shell : amonjj 
the genera of tliis are, the capparis, ca- 
per-bush i and the crescentia, calabash- 
tree. Most of the plants of this order 
nrc .crid nntl penetrating, and yield, by 
burning, large quantities of alkali. The 
tiower-buds of the caper-bush, preserved 
with vinegar, furnish the pickle well 
known by the name of capers The ca- 
la>vish tree is large and spreading, like 
an apple-tree : the fruit, when largest, is 
capable of holding, when the pulp is 
cleared out, about two gallons of water, 
atvd is used in the AVest Indie*; as drink- 
ing cups, punch- bowls, and other articles 
of household fttmitore. 

PUTREFACTION, is that spontane- 
ous process of decomposition which takes 
place in all the soft parts of animals, and 
tome vegetables, by which they are fiiud- 
ly disorganized, and resolved into a va- 
riety of gaseous and volatde substances, 
which mix with the atmosphere. See 
PnrstoaooT. 

PUTTING in fear. See RoBBsar. 

PUTTOCKS, or HrrrocR rhror/fh, in a 
ship, are small shrouds which go trom ihe 

ibmdi tif the iDitii-mii^ Ibffe4naa|» ind 
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liusen-mast,to the top-mtatahronds; and 

if there be any top-ffallrinf masts, there 
are puttocks that go from the top-mast 
shrouds into these. These puttocks are 
at the bottom seized to a staff, or to some 
Tope which is seized to a plate of iron, or 
to a dead man's eyes, to which the laiio 
niards of the fore-mast shrouds do come. 

PUTTY, in the arts, is a substence 
used is polishing" metals, precious stones, 
and glass ; it is also the base of roost of 
the opaque enamels. It is made by cal- 
cuiiiig equal parts of tin and lead* Gla- 
zier's putty was probably composed of 
this true putty and oil ; but what they 
now use is a mixtui^ of whitings and lin- 
seed oily which has the property of he- 
coming' ver>' hard and durable by expo- 
sure to the air. 

PUZZOLANA, or Poccitlaka, a kind 
of earth found about Puteoli, Baiae, and 
Cumx, in the kingdom of Naples. It is 
thrown out from the burning' mouths of 
volcanoes, in the form of ashes ; some- 
times in such large quantities, and with 
so great violence, that whole provinces 
have heen covered with it at a consider- 
able distance. Pusszolana is of a grey, 
brown» or blackish colour; of a loose, 
granular, or dusty and rough, porous or 
t^oncy texture, resembUng a clay hard- 
enedoy fire, and then re'duced to a gross 
powder. It has various heterogeneous 
substances mixed with it. Its specific gra- 
vity is from 2.5 to 2.8; and it is, in some 
degree, magnetic: it scarcely efierres- 
ces with acids, though psrtiuly soluble 
in them. It easily melts jM* ye but its 
meat distinguishing property is, that it 
hardens ver^ suddenly when mixed with 
one-Uiird or its weight of lime and water; 
and forms a cement which is more dura- 
ble in water than an^ other. According 
to Bergman's analysis* lOU parts of it con- 
tain from 55 to 60 of silicious earth, 20 
of argillaceous, 5 or 6 of calcareous, and 
from IS to of iron. Its effects, how- 
ever, in cement may perhaps depend on- 
ly on the iron, which has been reduced 
into a particular substance by means of 
subterraneous fires; evident signs of 
which are observable in the places where 
it is obtained. 

PYRA^flD, in architecture: this form 
we derive irom the Egyptians, a people 
who conceived and executed unparaUel- 
ed works, which aite, however, more re- 
markable for their strength and durabili- 
ty, than elegance of outline and beauty 
of execution. According to Herodotus, 
the people alluded to considered the py* 

vol.. X. 
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ramidal ferm as emblematic of Iraman !!&}. 

the broad base representing the com- 
mencement, and the gradation, to a 
point, the termination of our existence 
in the present state ; hence diey used it 
for sepulchral purposes: it would be ab- 
surd to contradict this assertion, us the 
period of their erecliun is too remote for 
mquify, with any probable success ; hat 
there IS another obvious reason for thc- 
adopUon of the shape, which ot all r thers 
is most decidedly calculated to resihi Uie 
open^itms of time. Admitting a mo- 
narch to have conceived an idea of ren- 
dering bis tomb almost everlasting, it was 
impossible to invent an outline less liable^ 
to injury from the assaults of wind and 
rain, and the very disposition of the 
stones made it impossible that it should 
fall, even through the operations of an 
earthquake ; besides, the immense ex- 
tent of tiieir bases, and the solidity of the 
workmanship, made it highly improbable 
that his successors, or the people, would 
be at the trouble and expense of destrogr- 
in^f it through disrespect to his memory; 
this circumstance, perhaps, united with 
the former consideration, were sufficient 
inducements for the selection of the py- 
ramid for monuments. 

Some authors derive the word from the 
Greek for wheat and its receptacle, and 
those assert that pyramids were original- 
ly built by the patriarch Joseph as gra- 
naries; others derive it from the word 
fire, thinking that the pyramidal 
shape resembles the ascent of flame. 

There are several pyramids in Egypt, 
but those at Gizeh are the most gigantic ; 
and the most enormous, or the grand py- 
ramid, is situated near Memphis. Hero- 
dotus says he was informed the latter co- 
vered the remains of Cheops, and another 
adjoining those of his broiler Cephrenes, 
who succeeded Mm : the first onlv hav- 
ing inner galleries, or passages. Altnough 
much dependence cannot be placed up- 
on the further accounts of this ancient 
writer, it seems highly probable that 
100,000 men may have been constantly 
employed for 20 years, in erecting the im- 
mense pile, and that Cheops became de- 
tested by the people, who were thujs 
taken from more useful employments, as 
well as by the bulk of the population, who 
found the taxes demandeaoi them appro- 
priated to a purpose utterly unprodiie* 
tive of future advantage. 

When M. Savary visited the pyramidfi 
of Gizeh, the country was under the go- 
vernment of its present nttivei, whoM 

Bb 
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«kiMebif» or ROTamor, for the tbove dis- 
trict, cxactea a small tribute from travel- 
lers, and in return provided lliem with an 
escort, as a protccliun against the Arabs, 
who ieised every opportunity to plunder 
thf in. The jrcntleman inst mentioned, 
accompanied by some friends, and the 
guards furnisiicd by the kiaschif, depart- 
ed from Gizeh at an hour aftrr midnight, 
nnd were soon after r^nntified with a view 
of the two greatest [)yi~Mnids, on the sum- 
mits of which the moon shone with full 
aplendoor ; as th«y approached them . t h ey 
assumed the appearance of vast pointed 
rock^, penetrating the clouds. At half 
an hour past three in the morning, the 
company prepared to enter the passages 
of tlie pTcnt pyramid, Ijy tak'i o^T r^rrr^t 
part of their clothing, and each taking a 
lighted torch in his hands; thus prepar- 
ed* they began a long descent, which, at 
last became so much contracted, that 
the party were compelled to crawl upon 
their hands and knees ; this terminating, 
they commenced an ascent nearly under 
the fame uncomfortable circumstances, 
except that they proceeded on their 
knees,and made use of their hands against 
the sides to facilitate their progress, and 
this moile of getting forward was neces- 
sary, as the stone at the bottom of the 
passage did not afford a sufficient level 
for a nrm step; when in this dismal gal- 
len,', they were so imprudent as to dis- 
charge a pistol, the report of whicii long 
echoed and re-echoed through the place, 
and alarmed numbers of bats, who oarted 
against them, and exiinp^uisfi 'd some of 
their torches. Succeeding in their ef- 
forts, they arrived at the upper termina- 
tion of the second passage, where they 
passed through a very small <\nov intn a 
large oblong apartment, entirely com- 
posed of granite, seven enormous blocks 
of which formed the ceiling. 

At one extremity of t!i'> npartmrnt M. 
Savary saw an empty marble sarcoplia- 
gus, composed of one piece, but without 
a lid, and fragments of earthen vases lay 
scattered over the floor of tb rcr^m ; 
they also visited a second chanujer, situ- 
ated beneath that just described, and of 
•mailer dimensions, which contained the 
entrance of ac(mduit,then filled witii rub- 
bish. Satisfied with the progress they 
had made, the party descended by the 
passage already noticed, and with some 
diflRculty avoided a dcej) and dangerous 
well on their left hands; on tbeir arrival 
in the open air, each person observed that 
his companions were pale and exhausted 
by the beat they endured, when immured 



within the (n^tOM abyfl» they had jast 

explored. 

After having rested their wcvltj limbs, 
and recovered their strength and spirits, 
the party began to ascend the exterior of 
the pyramid, which consists, according to 
their enumeration, of above 200 grada- 
tions of stone, varying from two to four 
feet in height. This operation, fatiguing 
and severely laborious, occupied an hour ; 
but, on their reaching the summit, they 
had the satisfaction of seeing, that the 
rays of the approaching snn were darted 
on the points of Mokaltam, and not long 
after they beheld it rise from behind that 
mountain ; the landscape thus illuminat- 
ed, they perceived, with infinite pleasure, 
the Nile, and the adjoining fruitful fields* 
Gizeh, Grand Cairo, and part of the Del- 
ta, forming a striking contrast with the 
remainder of the view, composed of ate- 
r;b- hUh and wide-spre;\ linpf sands, 
the intervening pyranuds of Sakkara, 
three leagues from their then situation. 

Fully sated with the rich prospect be- 
fore them, they cut their names on the 
upper stones of the pyramid, and descend- 
ed with the utmost caution, as this was a 
far more dangerous undertaking than the 
ascent; liavmp;' mrli t d tTio base in s.ife- 
ty, they paced around it, and contemplat- 
ed the rugged mass with terror, which 
strongly resembles a vast pile of detadi* 
ed rocks when near it, but at a distance, 
the inequalities are lost, and the sides ap- 
pear plain surfaces. The form of this im- 
mense monument prevents an accurate 
measurement of its dimensions, without 
severe labour and imminent danger ; con- 
sequently, those authors who give them 
may have judged from mere conjecture. 
Herodotus mentions Its reputed height, 
in his time, to have been 800 feet, und 
the width of each side of the base the 
same ; Strabo made it 625 feet ; bat Dio- 
doriis reduces it to 600 ; Tr rulern observ- 
ers have agreed wilh Strabo, nnd some 
of those bring it below Diodoms; if, how- 
ever, an average may be permitted of 
tliesc various accounts, that will amount 
to more than 500 feet. 

One cause of the diflerence between 
the assumed heights is that the pyramid 
is measured or observed on different 
sides; the north east angle is most fre- 
quently ascended, being the least damag- 
ed* but this part is exposed to the deserts 
of Lybia, whence vast quantities of sand 
are driven by the wind against it, and the 
number of visible gradations are dimi- 
nished by its accumulation ; it is^ there- 
fore» evident, that all admeasuremeDts 
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sboold be made at the opposite angle, 
where it u probable the rise in the earth 
li» been less considerable ; and yet, to 

arrive at any degree of accuracy, that 
should be ascertained by digg-ing'. Stra- 
bo mentions, that the stone which closed 
the entrance to the apartments within the 
pjmmid, was situated nau'ly half way up 
one of the sides; were this the fuct, a 
very great rise in the neigl)bouring eartli 
musthaTC occurred, as it now appears to 
be not more than 100 feet from the base* 
Herotlolus informs us, thut the great and 
next pyramids in size, were covered with 
white marble ; and Diodoras and Pliny 
supposed, they were wholly formed of 
that rich material ; enough still remains 
pa both to confirm the truth of tlie former 
aasertion, which has escaped the labours 
of the Arabs, to whose indefatigable 
researches, to discover supposed trea- 
sures within, we a.*e indebted for the 
finding the entniRce to the passage, and 
that the pyntnid was intended as a se- 
pulchral monument for the Egyptian 
princes. 

Denon, who accompanied the ererwme- 
morable expedition from France to If^^ypt, 
is the last visiter of the pyramids, and to 
him we are obliged for the following par- 
ticulars of their present state. 

General Bonaparte had determined to 
ex:iminf t!ic j;rcat pyramids of Gizeh, 
and ordered an escort of near 300 men. 
Denon had the address to become one of 
the party, and they proceeded on the un- 
dertaking: rather late in the day, owing to 
the difficulty of assembling the persons 
who composed it. Boats were procured 
to convey them, and tliey passed through 
tlie irninclatinp; trenches of the Nile to the 
hounclury of the desert, within half a 
league of the pyramids. As tiiey approach- 
ed them, Denon perceived that their slop* 
ing and angular forms had the effect of 
rcdtjctng their real heic^lit, whicii ilic eye 
was tiius prevented tiom measuring with 
aectifAcy ; besides, as there are no other 
objects in their vicinity, by which a com- 
parison can be made, the mind is led to 
tliink of nature's grandest production, the 
moontain, and, in consequence, the pyra- 
mid shrinks into insignificance. This im- 
pression was, however, very soon effa- 
ced, for as Denon advanced, he saw 100 
persons assembled near the base : the de- 
ception instantly vanished, a comparison 
was formed, find the stupendous pile as- 
sumed ail iL^ appropriate majestv. 

The party ascended a small heap of 
rubbish and sand, the probable remains 
of the tiench of vhe first of these edifices 



which presents itself^ and now conducting 
to the opening through which it may be 
reached s this aperture, sud by Denon to 
be about 60 feet from the base, is hidden 
by a general facing of stone, forming the 
third or inner enclosure to the solitary 
entrenchment surrounding the pyramid. 
LArge stones are hid horizontallv on the 
sides of the entrance, and above those are 
others of enormous size, fitted at the ends 
80 as to lean against each other, by thti 
means rendering their fall or deran^* 
mcnt impossible, tlTrough the supenn- 
cumbcnl weight. Hence commences the 
first gallery, with a direction towards the 
centre and base of the monument ; this 
gallery is now greatly clogged with the 
drifted sand of the desert, and the rub- 
bish originally made by the eiforts to ex- 
plore the secrets of the edifice ; it is con- 
scfpicntly difficult of access. " At the 
extremity of tiiis gallery," says Denon, 
"two large blocks of granite are met 
with, which form a second partition to 
this mysterious passage.". The interrup- 
tion made by those in the progress of past 
research was such, that various fruitless 
attempts have been made tosormount the 
impediment, and some have even h:ul the 
folly to cut into the solid mass composing 
the pyramid, *' but this proving unsuc- 
cessriu, they have returned some way, 
have passed round two blocks of stone, 
climbed over them, and thus discovered 
a second gallery, of so steep an ascent, 
that it has been necessary to new steps in 
the ground in order to mount it. This 
P^alleiy leads to a kind of landing-place» 
in whicfa is a hole, usually called the wcD, 
which is the opening to an horizontal 
gallery, leadinp;- to a rhnmber, known by 
the name of the queen's chamber, without 
ornament, cornice, or any inscription 
whatever. 

" Returning to the laiv.llng'-placc, an 
aperture, in a perpendicular direction, 
leads to the principal gallery, and this ter- 
minates in a second landing-place, where 
a third and last partition is situated: ns 
this is constructed with a greater degree 
of architectural care and propriety than 
the rest of the building, it maybe inferred 
that the Egyptians considered it proper 
to guard the immediate deposit of their 
dead with peculiar attention. 

*' Lastly comes the royal chamber, con- 
talnm^^;^^ the sarcophagus, a narrow sanc- 
tiiury, which is the sole end and object of 
an .ediiicc so stupendous, so cojossal." 

We have thus enabled the' reader to 
compare the two latest accounts of the 
pyranuda of £gypt, and it will be found 
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Ihifcythmigii thej differ in the method of 
description, that each author has l)een 
correct in stating the facta relating to 
them. Denon concludes hii detail with 
several just and severe observations on 
the pride of those by whose order they 
were erected, and the barbarous igno- 
nnco «nd atupidity whldi governed tSove 
vbo obeyed Us dictate! ; and yet, etrange 
n-H it pay appear, it becomes necessary to 
ZsenUon a pyramid erected by the very 
frenchmen, who» having visited Egypt, 
«nd witneMBd the effects of ancient des- 
p^Msrti. perversely imitated the devotion 
of its inhabitants to a mihtary idol, who 
hu woefully convinced the world how 
little that devotion is deserved. 

The pyramid alluded to is sitnntpr! in 

Holland, was deigned by tbe chief of the 
batttKon of engineen m the French ar> 
my there, is UO French feet high, exclu. 
sive of an obelisk on the summit, which is 
43 feet more ; and the sides have four in- 
■eriptions, tiiree adnlatoiyy and tbe iMt 
to tiie following purport: ^HiiapjfrB-' 
mid was raised to the august Emperor of 
tbe French, Napoleon the First, by the 
troops encamped in tbe plain of Zeyst, 
being a part or tbe Frencn and Batavian 
army, commanded by the Commander in 
Chief, Marroont." As 30,00U men assist- 
ed in thia undertaking, it was completed 
in 32 days, in the year 13, by their compu- 
tation. 

Ptbamid, in geometry, a solid, standing 
on a triangular, square, or polygonsd 
bams, and terminating in a point at the 
top ; or, according to Euclid, it is a solid 
figure, consisting of several triangles, 
wnose bases are all in the same plane, 
«nd have one common vertex. 

Hence the superficic?; of a pven pyra- 
mid is easily found by measuring these 
triangles separately ; for their sum added 
to the area of the base is the surface of 
the pyramid required. It is no less crxsy 
to find the solid content of a given pyra- 
mid ; for tbe area of tbe base being found, 
let it be multiplied by the third part of the 
licightof the pyramid, or the th rd pnrt 
of the base by the height, and the pro- 
duct will give the solid content, as is de- 
nonstrated by Budid, lib. 12. prop. 7. If 
the solid content of a frustrum ot a pyra- 
mid is required, first let the <?olid content 
of the whole pyramid be found; from 
which subtrset the solid content of the 
part that wanting, and the solid content 
of the frustrum, or broken pyramid, will 
xemain. Every pyramid is e^uai to one- 
tikird of its circumscribing pnsm, or that 
Inn the nme base and height; that the 



solid content of the prism ts equal to ttti»* 

third of the prism. For supposing the 
base a square, then does the pyramia con- 
inat of an infinite number of audi sqaaf«8, 
whose sides, or ix>ots, are oontinually In* 
creasing in arithmetical progression, be- 

E inning at the vertex or point, its base 
dng the greatest term, and its perpen- 
dicular height the number of all tbe 
terms: hut the last term multiplied into 
the number of terms will be triple the 
sum of all the series, equal the aolid con- 
tent of the pyramid. 

All pyramids are in a ratio compounded 
of their bases and altitudes; so that if 
their bases be equal, they are in propor- 
tion to their altitudes; and vice verra. 
Equal pyramids reciprocate tlieir bases 
and altitudes t that is, the altitude of one 
is to that of the other, as the base of the 
one is \ o that of the other. 

PYHITtS. Iron, in combination with 
sulphur, forms a mineral substaiure, which 
hss been long known under the name of 
Pyrites, and iniichisvery extensively dif- 
fused. It occurs massive, disseminated, 
and frequently crysUiilized: the forms of 
its crystals are various, but the most com- 
mon is the cube regular, or modified hj 
truncation of the angles or edges, or ac« 
cumins^on of three planes on the angles: 
the ootaedron, dodecaedron, and icosae- 
drout also sometimes occur. 

Its colour is brass-yellow, varying a lit- 
tle in the shade, and tlie lustre is sdways 
fully metalUc: it is opaque. The frac- 
ture is uneven. It is brittle; its hardness 
is such as to strike fire with steel; its spe- 
cific gravity is from 4.6 to 4.8. By fric- 
tion it exhales a 1 sulphurous smelL This 
odour is strong when it is heated before 
the blow-pipe ; it gives at the same time 
a blue flame ; and at length a globule of 
a brownish colouir. It is soluble in nitric 
acid, with the diaenmfement of red va- 
pours. Tt is not Sensibly inngnetic. Va- 
rious HTudyses of it have been given : ac- 
cording lo those executed by Mr. Hatch- 
et^ it consists of 

Sulphur 52 

Iron 48 

100 



BeiMes this, which maybe named com- 
mon Pyrites, there are some others which 
may be rcgaiiied as varieties of the spe- 
cies, and which differ principally in struc 
'tore, or in the form under which thej 
occur. The striated or ladiated pyrites 
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presents « striated firtctore, the striae be- 
"ing g-enerally diverging. 

It Is rather more liable to tarnish tlian 
the preceding, and decomposies more 
readily in a humid atmosphere. Aceord- 
to Mr. Hatchet's analysis, it consists 

Sulphur 54 

Inin • 46 

Hoi 

The capillary pyrites ocettrs in delicate 

capillary crystals, grouped, purallel, di- 
verging:: or interwoven, slig^htiy flexible, 
having a. metallic lustre, and a colour 
passing from yellow to steel-grey. There 
IS, lastly, the hepatic pyrites, so nanned 
from the liver-brown colwir which it ns- 
sumes from exposure to the air. In the 
ftedi fracture its eolonr is pale biass.yel- 
lov, tncfininp to steel-grey. It occurs 
TOassive, of various imitative forms, and 
crystallized in six-sided prisms, or six-sid- 
ed pyramids ; it has less lustre than the 
others, ai l is more subject to decompo- 
sition. W hat has been named magnetic 
pyrites, distinguished as the name im- 
plies, by its magnetic qualit^jof which 
the others are destitute, has been consi- 
dered as forming a distinct species. Its 
colour is deeper, being intermediate be- 
tween brass-jrellow and copper-red, and 
approaching even to brown, often tar- 
nished -- its lustre is also inferior, but is 
still metallic. It occurs only massive or 
disse minated. Its fracture is compact : it 
iibnrd and brittle : its sp cific gravity is 
4 5, Tt appears from Mr. Hatchet's ana- 
Ivsis f>f it to differ from tlie other iron py- 
ntes, in containing a larger proportion of 
netid, to which, no doubts its quality of 
beii^g nttrarted by the magnet is owing-. 

P YHOL A, in botany, -winter -greeny a ge- 
nus of the Decandria Monogj^nia class and 
Older. Natural order of Bicomea. Eri- 
cac, Jussieu. Essential character: calyx 
five-parted ; petals five ; capsule superior, 
five-celled, opening at the comers, ma- 
ny^eded ; anthers with two pores. 
There are six species, natives of the 
north of Europe. 

PYKOLIGNOUS and Ptrotartarous 
ceUk. When wood is distilled in close 
vessels, it always yields more or le^s of 
an acid juice: the ssmf- remark applies to 
the salt called tartar, fhese liquids were 
^stlnguished by the name of pyrolignoiis • 
and pyrotartarous acids r but they arc 
now known to be only the acetic, disguis- 
ed by the presence of a peculiar oil 



PYROMETER, an instrument for mcS' 
suring the expansion of bodies by heat 

The whole art in forming an instrument, 
ada{)ted to this purpose, is, so as to ren- 
der it capable of showing very small ex- 
pansions of solid bodies. Different instru- 
mcjTts have been invented for this pur- 
pose i of tlie greater number of which it 
IS scarcely necessary to give a detailed 
account. The difRculty of contriving ar\ 
unexceptionable instrument of this kind 
has arisen partly from the difficulty of 
finding a substance not liable to be alter- 
ed by a high temperature, and which shall 
suffer a change of volnme sufRciently 
perceptible to be accurately measured, 
and partly from that of finding a measure, 
which shall not Itself be affected by the 
high temperature, and be at the wat 
time sufficiently delicate. 

The pyrometer, in which, perhaps, 
these difficulties have been most effectu- 
ally surmotintcfl, and which has come in- 
to most general use, is that invented by 
the late Mr. Wedgewood. The pure 
earth, named alumina, ami the different 
eartlis (the clays) in which it predomi- 
nates, have the singular property of not 
expanding, but of contracting, by heat* 
This contraction begins to become evi* 
dent, when tlie clay is raised to a red 
heat ; it continues to proceed until it vi- 
trifies, and the total contractiQn, in pure 
days, exceeds considerably one-fourth 
part of the volume in every direction It 
occurred to Mr. Wedgewood, that from 
this property it might be employed ia 
the construction ofa pyrometer. The 
contraction that the chy suffers Is per- 
manent, or it does not return to its for- 
mer dimensions when cold. The degree 
of contraction it has suffered, therefoiey 
can be ascertained without any source of 
fallacy, and will indicate the extreme of 
temperature to which it has been ex- 
posed. 

This pyrometer consists of a Cfauge, 
composed two straight pieces of brass, 
twenty*four inches long, divided into 
inches and tentbi, and ued in a brass 
plate so as to converge; the space be- 
tween them, at the one extremity, being 
five-tenths ot an inch, and at the other 
three-tenths. The pjrrometricsl pieces 
of clay are small cylinders, flattened on 
one side, made in a mould, so as to be 
adapted exactly to tlie wider end. It is 
evident that, in exposing one of tbese 
pieces to a high temperature, the con- 
traction it has suffered may be measured , 
by the lengtii to which it can be slid into 
the converging groove or gauge. 
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Tfieatifity of this instrumeat, it was of which fomtaa index toagrtduatei 

(jbvtuiis, would he much increased by arc. 'I'hc expansion, which the rod of 
coniicctli)^ It vv itti tlie mercurial tlier* metal suiieiii from exposure tu heat, is 
luoiuctcr, uud by ascertaining^ the pro- indicated by the chan^ of position iit 
portion between the dcgrecii of each; this index. The mass of clay, being high* 
and this was done by Mr. Wcdt'cv. nod. ly baked, will not introduce any import- 
The .'^cale of liis pyrometer coinmences ant error from its contraction ; and the 
at red- heal fully viaiblciu day -light. The expansion, which it may suller during 
nercuml thermometer cannot easily the exposure to heat, wiU affect only the 
measure any temperature above 500^ or sniali distance between the axis of mo- 
55(;0 . gJ^^\ hence, between the termina- tion of the index and the point of con- 
tion uf the scale in the one, and its com- tact of the plate, so as rather tu diminish 
mencenent in the other, there is n range the effect than to increase it. Platins, hav- 
of temperature requiring to be measur- in^ the important advantage of not melt- 
ed. This Mr. Wcdgewooddul, by the ex- ing by any heat we have to measure, and 
|>i4usions of a square piece of silver, mea- of not suffering* any chemical change 
siired inaguage of earthen-ware, con- from it, is well adapted to the oonitnic* 
fitriicted in the same vr.v: ns ];]s p}To;ne- tion of a pyrometer, 
ter; and by the same method, he tuund Besides these, various metallic pyro- 
out the proportion between each degree meters have been invented, capable ot 
of his scale, and that of any of the usual measuring low temperatures, by the ex- 
tliermometrical sc.des Kach degree of pansioii being multiplied by the aid of 
his pyrometer he found to be equal to wheels, levera, or otlier mechanical con- 
ISO^ of Fahrenheit. The commencement trivanccs, or being niagndied by micro- 
of his scale, or the ;)oint marked 0, cor- scopes. Such are the pyrometers of 
i*csponds with 107 ot Fuhr nh: tt*3 Muschenbrocck ; ihnt dejiciihed by Fer- 
scale. From the.se ilata, it is ea^y to re- guson ; one invciitf-dhv ^^r. EHicot, with 
duce either to the other, through their which he measured LUe expansions of 
whole ran^. The scale of Wedgewood various metals; one by Mr. 8meaton,«»d 
includes an extent of temperature equal applied to the same purpose ; Mr. Rams- 
to about 32,000"^ of Fahrenheit, or 54 den'.s, superior to the preceding ones in 
times as much as that between the delicacy and accuracy ; Mr. Crichton's, 
freesing sod boiling points of mercury, in which advantage is taken of the dif- 
Its commencement, as has been stated, is ference of expansion between a ir l ' t 
at I077i° of Fahrenheit, or rcrl heat fully zinc and a rod of iron, to give a cui'va- 
visible in day-ljgiit ; its exlrenniy i» 240* ; turc to the bar cojiiposed of the united 
but the highest heat that he measured rods, proportioned to the temperature to 
with it is 160°, or 21,877° of Fahrenheit ; which they are raised ; by which bend- 
beinj; the temperature of a small air- ing' nKJtinti is iriven to an index, that at 
furnace, and 30*^ degrees of his scale iti> oiiicr extremity, where the scale is 
above the point at which cast iron melts, marked, describes a considerable space ; 
Guyton has proposed a pyrometer for and, lastly, one by liegnier, on a princi- 
measuring hiph temperatures, in which pie somewhat similar, of wliich :t n [)ort 
platina, a metal not fusible even at very is presented to the French Natiunai in- 
intense beats, is employed as the mea- stitute. The strict accuracy of these in- 
sure of expansion. A rod or plate of struments may, from the nature of their 
this metal is placed horizontally in a construction, be regarded as d( u! tful. It 
groove formed in a mass of hardened has been found, by Ellicot's pyiuroeter, 
white clay ; one extremity of the rod is that the expansion of bars of different 
supported on tlie mass wnich terminates metals, by the same degree of heat, is v 
the groove ; the other presses against a follows: 
bended lever of platina, the longest arm 

Gold. Silver. Brus. Copper. Iron. Steel. he»A» 

73 103 95 b9 6U 56 149 

PYROMUCOUS 0ddl When sugar and pyromucous acid. Itisnowknown^fion 

other sweet tasted substances are dis- the recent experiments of Fourcroy ana 

tilled, among other products there is al- Vauquelin, that this acid is nothing else 

ways a notable quantity of an acid liquid, than the acetic, holding in solution a par- 

This add, when rectified, obtained the tionof empyreumaticoiL . 

names of ayrupmis acid, an4 afterwanto FYBOP£» in mmeitlofy, a species cf 
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'l>c Flint g-cnus. Its colour is dark bloOtl- 
red, which, whe n lu ld lictween tlic eve 
and the light, tulLs strongly into yellow. 
It occurs in angtilar grams, wbicb are 

iml)C(l(l('(], but never crystallized ; it is 

cftmplctf ]v ti-:msparcnl undlinrtl ; specific 
graviij about J. 8. It is composed oC 

Silica 40.00 

Alumina 38.50 

Magnesia ..... 10.00 

Lime .'].50 

Oxide of iron - - - - 16.60 

■ ■■ I manganese - 0.35 

98.75 

JLoss - - < 1.25 



iOO 

It is found in many parts of Germany ; 
also in Fifeshire in Scotland, in the sand 
of the sea-shore. It is employed in almost 
every kind of jewellery, and generally set 
in gold foil. The very small grains are 
powdered, and used in the stead of eme- 
ry in culling softer stones. This was for- 
merly considered as a variety of the gar- 
net, and denominated the Bohemian 
Garnet, from its orrurrin^ in that country 
in great beauty and perieclion. Wcrntr 
has giTCn the title to a distinct species, 
on account of its colour, transparency, 
and 'want of crystallization. 

PYROPHORUS, in chemistiy, a com- 
poand substance, which takes lire on the 
admission of the atmospheric air. It is 
prepared by exposing to beat in an iron 
pot, three parts of alum, with one part of 
floor ; the miiture liquefies, and is to be 
stirred constantly till the whole becomes 
grey, and easily reducible to powder 
while hot. 

The coarse powder is put into a coated 
phial, so as nearly to fill it; the mouth of 
the phial is stopped with a small pluj; of 
day, and is placed in a crucible, and sur- 
munded with sand up to the i{eck. The 
cmctble is heated to redness, until a blue 
flr^me appears at the moutli of t!ic phial ; 
when this has continued ten minutes, the 
cmcible is removed from the fire, and 
the phial, when siifficiejitly cold, is accu- 
rately stopped. Tills substance inflames 
in ainiusphcric air; in a moist atmos- 
phere, the inflammation is much more 
speedy, snd in a dry air it can scarcely 
♦ake place. It burns also very brilliantly 
in oxygen gas, in nitrous gas, and in oxy- 
muriatic acid gas ; and is inflamed by the 
sulphuric and nitric acids. See Alcm. 

PTROSTBIA, ta botany, agemis of the 



Tetrnndrla Moi ogynia class and order* 
Natural order of Rubiacex, Jussicu. Ge- 
neric character: calyx very small, four- 
toothed; corolla bell-shaped, fivc'def^ 
tomentose in the throat; stamina four; 
pistils one ; stip;Tna capitate ; perlcarpiura 
drupe, pear-shaped, inferior, small, eight, 
streaked ; nuts eight, one-seeded, tlieie 
is but one spi c < s, viz. p. salicifolia, a 
native of the island of Mauritius. 

PV ROTKCHNY, is, properly speak- 
ing, the science whidi teaches the ma- 
nagement and application of fire in diverft 
operations : but, in a more limited sense, 
md as it is commonly used, it refers 
chieflv to the compontion, structure, and 
use of artificial fire -works. The ingredi- 
ents are, 1. s.^1tppt^e, purified for the 
purpose : 2. sulphur : and 3. charcosl. 
Gunpowder is likewise used in the com- 
position of fire-works, being first ground, 
or, as it is technically termed, mealed. 
Camphor and gum-benzoin arc employed 
ss ingredients in odoriferous fice-works. 
The proportiot^s of the materials differ 
very much in different fire-works, and 
the utmost care and precaution are ne- 
cessary in the working them to a state fit 
for use, and then in the mixing. In this 
work we cannot enter on the subject 
with a sufincient degree of minuteness to 
teach the method or making of fire-works, 
and shall therefore content ourselves 
with a brief notice of the proportions of 
tlie materials in some of the more com- 
mon and more interesting articles in use* 

The charges for sky-rockets are madei 
of saltpetre, four pounds ; brimstone one 

Sound; and charcoal one pound and a 
alf; or by another direction, saltpetre, 
four pounds ; brimstone one pound and 
a half ; charcoal, twelve ounces ; and 
mealed powder two ounces. These pro- 
portions vary a^ain according to the size 
of the rocket; in rockets of four ounces, 
mealed powder, saltpetre, and charcoal, 
are used in the proportions of 10 : 2 and 
1 ; but in very large rockets the propor* 
tions are saltpetre, four ; mealed powder 
and siilphur one each. When stars are 
wanted, camphor, alcohol, antimony, and 
other ingredtents are required, according 
as the stars are to be blue, white, &c. 
In some cases gold and silver rain is re- 
ouired ; then brass-dust, steel- dust, saw- 
dust. Sec. enter into the composition; 
hence the varieties may be almost in- 
definite. With respect to colour, sulpbtir 
gives a blue, camphor a white or pale 
colour, saltpetre a clear white yellow, 
sal ammoniac a green, antimony a red- 
dish, rosin a copper colour. These ma- 
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teriab rc(|uire preparation before Ihcy 
are fit iot use ; and before a person caa 
b« qualified for the business ot'fire*work 
mnkin";-, lif Tijiist imdorstatul the method 
of milking the moulds, cases, &c. and be 
acquainted wilh the inbtrufttcnts used in 
the art, their dimensions and materials. 
To {liMcuss the several topics connected 
■with the business would require a sptice 
very mucli larger thun could be afforded 
in this work : we shall therefore content 
(iTit-sclves witlj this notice, referring our 
readers to distinct treatises on the sub- 
ject, which are to be found in ihc Englibh 
and French langiiai^es. 

PYRt'S^, in botany, a genus of the Ico- 
fan<lri;i Pcntagynia class and order. Natu- 
ral fjrdcr of i^omacex. Rosaceae, Jussieu. 
Efisential character: calyx live-cleffc; pe- 
tals five ; pome inferior, five-celled, 
many-seeded. There arc thirteen spe- 
cies, with many varieties. The F. com- 
munis, common pear-tree, growsto a lofty 
heipht, with upright branches, the twigs 
or branchlets lianging down; leaves ellip- 
tical, obtuse, serrate ; the young-er ones 
clothed with a deciduous cotton under^ 
Tieatli and along the edge ; stipules linear ; 
flowers in terminating villose cor} mbs ; 
corolla snow-white ; pome produced at 
the base ; hard and acerb, in the wild 
state, with five crd Is in the middle, each 
two-valved, containing two seeds. I'he 
wood of the pear is Tight, smooth, and 
compact; it is used by turners, also for 
joiners' tools, for picture fr.mics to be 
stained black; the leaves attorti a yellow 
dye, and may be used to give a green to 
blued cloths : the juice or the fruit fer- 
ments d is called Perry, The P. malus, 
common apple tree, is very spreading, 
with the branches and twigs irregular 
and twisting, more horixonfau than in the 
pear ; leaves ovate, serrate, the younger 
pnes pubescent underneath ; stipules li- 
near ; flowers in terminating sessile, vil-- 
lose umbels ; corollas white innde, and 
finely tinged with rt d on the outside; 
fruit roundish, umbilicate at the base, 
acid. The wood of the wild apple is 
tolerably hard * it turns very clean, and 
when made into co^s tor wheels acquires 
a polish, and lasts a long time ; the bark 
altbrds a yellow dye : the acid juice of 
the fruit IS called verjuice ; it is much 
used in recent sprains, and in other cases 
as an astringent or repellent. For a full 
description of the numerous varieties of 
pears and apples, the reader is leferred 
to Martyn*s edition of Miller's "Gar- 
dener's and Botanist's Dictionary." 
PYTHAGORAS, m biogi-aphy, one of 



the greatest philosophers of antiquity, 
was born about the forty -seventh 01} m- 
piad, or 590 years before Christ His 

father's principal residence was ut Su- 
mos ; bi:t being a travelling irnrchaiit, 
his son Pythagoras was born ai Sidun, in 
S}Tia ; but soon returning home, our phi- 
losopher was liroujjht up at Sanios, where 
he was educn*f ! m a manner that was 
answerable to the great hopes that were 
conceived of him. He wascslled **the 
youth with a fine head of hur;**sndfrom 
the great qualities thnt soon appeared in 
him, he was regarded as a good genius 
sent into the vroxHii for the benefit of nun* 
kind 

Samos, however, afforded no philcso. 
hers capable of satisfying his tivirsi tot 
nowledge ; and therefore, st eighteen 
years of age, he resolved to tmvel in 
quest of them elsewhere. Th< fairK^ of 
Fherecydes drew him first to the isi;ind 
of Syros ; from hence he went to Mile- 
tus, where he conversed with Thales. 
He then travelled to Plia-nicia, and stayed 
some time at Sidon, the place of bis 
birth ; and from hence he psssed into 
^?yp^ \vhere Thales and Solon had been 
before him. 

Having spent twenty-five yesis i» 
Eg>pt to acquire all the learning and 
knowledge he co|ild procure in that 
country, with the same view he travelled 
through Chaldea, and visited Babylon. 
Metuming after some time, he went to 
Crete ; and fix>m hence to Spiirta, to be 
instructed in the laws of Minos and Ly- 
curjgiis. He then returned to Samos; 
which finding under the tyranny of Po« 
lycrates, he quitted again, and visited the 
several countries of Greece. Passing 
through Peloponnesus, he stopped at 
Pholiusy where Leo then reigned ; and 
in his conversation with that piince, he 
spoke with so much eloquence and wis- 
dom, that Leo was at once ravished and 
surprised. 

From Peloponnesus he went into ltaly> 
and pHssed some time at Heraclea aix! at 
Tarentum ; but made his chief residence 
at Croton; where, after reforming the 
manners of the citizens by preaching,and 
establishing the city by wise and prt>dent 
councds, he opened a school, to display 
the treasures of wisdom aijd learning he 
possessed. It is not to be wondt red that 
he was soon attended by a cmwd of dis- 
ciples, who repaired to him from differ- 
ent parts of Greece and Italy. 

He gave his scholars the rules of the 
Ein'ptian priests, and made them pass 
tbrvugh the austehtiei; which he himaeif 
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liad endured ^ He ftt fint enjoined tbem 
• five yean* dIeiiGe In the 9cbool» during^ 
which they were only to hear; after 
which leave was ^ven them to start 
aneitioniy and to propose doobte, under 
ue caution, however, to say, '* not a lit- 
tie in many words, but much in a few." 
Uaviag ^ne through their probation, 
they were obliged, before they w^re ad* 
aiittied, to bring all their forUme 'n$o the 
common stock, ^vhich was managed by 
persons chosen on purpose, and called 
economista, and the whole communis 
bid all things in common. 

The neces<;ity of concealing tbrir mys- 
teries induced the Egyptians to make use 
of three sorts of styles, or ways of ex- 
piening their thoughta; the simple, the 
nieroglyphicn), and the symbolical. In 
the simple, they spoke plainly and intel- 
ligibly, as in common conversation ; in 
the hieroglyphical, they concealed their 
thoughta under certain images and c.hn- 
racters; and in the symbolical, thev c x- 
phdnedthem by short expressions, which, 
under a sense plain and simple, included 
another wholly figurative. Pj'thagoras 
borrowed these three diflTerent ways from 
the Egyptians in all the instructions he 
gave ; but chiefly iniitated the aymbolical 
style, u hicli ho tliouglit very proper to 
inculcate the gr-e^i-te'^t antl mo-^t impor- 
tant truths ; tor a symbol, by its double 
sense, the proper and the figurative, 
teaches two things at once ; and nothing 
pleases the mind more than the double 
image it represents to our view. In this 
manner Pythagoraa delivered many excel- 
lent things concerning God and the hu- 
man soul, and a great variety of precepts, 
relating to the conduct of life, political as 
well as dvilt he made also some con^ 
derable discoveries and advances in the 
arts and sciences Thus, among the 
Works ascribed to him, there are not only 
books of physic and books of morality, 
like that contained in what are called his 
** Golden Verses," but treatises on politics 
and theology. All these works are lost ; 
but the vaatness of hia mind appears from 
the wonderfiil things he performed. He 
delivered, as antiquity relates, several 
cities of Italy and Sicily from the yoke of 
tdavery; he appeased sedititms in others ( 
and he softened the mannem, and brought 
to temper the most savage and unruly 
spirits of several people and tyrants, 
tliaiaris, tiie tyrant of Sicily, it is said, 
■was the only one who could withstand 
the remonstrances of Pythagoras j and 
he, it seems, was so enraged at his dis- 
courses, that he ordered him to be put to 
VOL. X. 



death. But though the leotafct of the 

philosopher could make no impreisioa 
on the tyrant, yet they were sufficient to 
reanimate the Sicilians, and to put tbem 
upon a bold action. In abort, Phalaria 
was killed the same day that he had fixed 
for the death of the philosopher. 

Pythagoras had a great veneration for 
marrii^ ; and therefore himself married* 
at Croton, a daughter of one of the chi^ 
men of that city, by whom he had two 
sons and a daughter. One of the sons 
succeeded hit lather in the achool, and 
b e c ame the mast e r of Empedocles. The 
daughter, named Damo, was distinguish- 
ed both by her learning and her virtues, 
and wrote an excettent commentary upon 
Homer. It is related, that Pythagoras 
had given her some of bis writings, with « 
express commands not to impart them to 
any but those of hia own family : to which 
Oamo was so scrupukMsly obedient, that 
even when she was reduced to extreme 
poverty, she refused a great sum of mo- 
ney for them. 

From the country in which Pythagorjis 
thus settled and gave his instructions, his 
society of disciples was called the italic 
sect of philosophers, and their reputa* 
tion continued tor some ages sfterwardSt 
when the Academy and the Lycacum uni- 
ted to obscure and swallow up the Italic 
sect 

Pythagoras'a diff^les regarded the 

words of their master as the oracles of a 
god i his authority alone, though unsup- 
ported by reason, passed with them for 
reason itself ; they looked upon him as 
the most perfect image of God among 
men. His house was called the temple 
of Ceres, and his court-yard the temple 
of the Muses; and when he went into 
town'?, it was said he went thither, "not 
to teach men, but to heal them.** 

Pythagoraa was ocrsecuted by bad men 
in the last years or his life, and some say 
he was killed in a tumult raised by them 
ag-alnst him ; but, according to others, he 
died a natural death, at 90 years oi age, 
•boat 497 years before Christ. 

Beside the high respect and veneration 
the world has always had for Pythagoras, 
on account of the excellence of his wis- 
dom, hia morslity, his theology, and po- 
litics, he was renowned as learned in all 
the sciences, and a considerable inventor 
of many thmgs in them ; as arithmetic, 
geometry, astronomy, munc, fcc. In 
arithmetic, the common roultipUcatSon 
table is, to this day, still called Pytha^- 
ras's table. In geometry, it^is said he in- 
vented many theorems, pardcolai^ these 

C o 
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ilif ee 1 . OnJj thfee pdygoni, or repi* 

lar |>l.: f lares, can fill up the space 
about a puiul ; viz. the equilateral trian- 
gle, ibe square, and the hexagon. 2. The 
■urn of three angles of every triangle it 
equal tfj two right ang^h s. 3. In any 
right-angled triangle, the square on the 
longest side is equal to both the squares 
on the two shorter sidei. For the dit. 
cover}- of this htst theorem, some authors 
say he oflVrcd to the j^ods a hecatomb, 
or a sacrifice of an hundred oxen. Piu> 
tarch, howcTer* nji it was only one ox ; 
ant! rrcn that is qticstioned by Cicero, 
as inconsistent with his doctrine, \s hich 
i'ui bade bloody sacrifices. The more ac- 
curate* therefore, say he sacrifioed tn 
ox made of flour, or of clay ; and Plu- 
tarch even tlonbls w hclher such sacrifice, 
whatever it was, was made for the said 
theorem, or for that concerning the pa- 
rabohi, which it waa aaid Pythagoraa MM 
found out. 

In astronomy his inventions were many 
and great It'ia reported, that he diico- 
vored, or maintained, the tnie syatem of 
the world, v hW h places the sun in tlie 
centre, ^nU makes all the piaucls rcvoh e 
about him: from him it is to thia day call- 
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ed the old* or Pythagorean fystenn ; and 

is the same as tliat lately revived by Co- 
pernicus. He first discovered that Luci- 
fer and Hesperus were but one and the 
same being, the planet Venus, though 
formerly thought to be two diftcrent stars. 
The invention of the obliquity of the zo- 
diac likewise ascribed to htm. He first 
gave to the world the name Kosmoa, from 
the oyder and beauty of all thinj^s com- 
prclicnded in it; asserting, that it waa 
made according to musical proportion : 
for as he held that the sun, by nim and his 
followers termed the fiery globe of unity, 
WHS seated in tl\e midst »)f the universe, 
and lite eartli and planets moving around 
hhn, so he held that the seven planetahad 
an harmonious moiion.and their distances 
from the sun corresponded to the musical 
intervals or divisions of the monochord. 

Pythagonui and his followers held the 
transmigration of souls, making them suc- 
cessively occupy one body after another; 
on which account they abstained from 
flesh, and lived chiefly on vegetables. 

PYTHAGOUKANS, a sect of ancient 
philosophers, so denominr^tcd from their 
being ttie toiiowers of Pythagoras of Sa- 
moa. 8ee PxTHAooBis. 



QOr c(, the sixteenth letter, and 
9 tweltth consonant, of our alphabet, 
but is not to be found cither in the Greek, 
old Latin* or Sszon alphabnts ; and* in- 
deed* some would entirely exclude it, 
pretendinp- that k ought to be iised 
wherever itiis occurs. However, as it is 
ibrmed in the voice in a difTerent man- 
ner, itia undoubtedly a distinct letter t 
for in cxprc<?sing" thi'^ sound the cheeks 
are contracted, and the hps, particularly 
^e under one, are put into a cannular 
form, for the passsge of the breath. 

The q is never soundcfl alone, but in 
conjunction with u, as in qiuUity^ qutsiiotu 
quite, quote, &c. and never ends any Eng- 
lish wofd. 

As a nvmersl, Q stands for 500; and 
with a dash over it, tti-is, Q, for 500,000. 

Used as an abbreviature, q. signifies 
quantity, or quantum : thus* amoD|; phy- 



sicians* q. pi. is quantum placet* i. e. as 
much as you please of a thing- ; and fj s. 
quantum suifici^ t. e. as much as is ne- 
cessary. Q. E. D. among raathematietans, 
is quod erat demonstrandum, ». e. which 
was to be demonstrated; and Q. E. F. 
quod erat faciendum, i c. which was to 
be done; Q. D. among grammarians, is 
quasi dictum, t*. e. aa if it were ssid. 

QUACK, a medical impostor, who, "for 
the good of the public," and " by the 
blessing of God," undertakes, with his 
powders, potions, or bslsams, to cure ** all 
disorders." Thus, ip^orance and bias* 
phemy unite in pickmg the pockets and 
ruining the constitutions of thousands of 
credulous people in this and other coun- 
tries. The pretension to infallibifity in 
any one medicine, as a cure for any one 
disorder, is next to absurd ; much more 
ridiculous is it then to suppose^ that any 
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nediciiie will remove all kinds of com- 
plaints. 

Every medicine possesses active pro- 
perties, or it does not. !f it be active, it 
roust be dangerous to apply it, indiscri- 
nhattly, to persons of every aj^e, and 
without regard to their habits of living*. 
An active medicine, which mig'ht hf very 
useful in strengthening a debilitated con- 
ititutism, WOttIa be highly injurious, if ex. 
htbited in an acute rheumatism, or other 
inflammatory disorder, and lice vrrm ; 
consequently, au application of the same 
remedy in all cases can hardly fkil of be- 
ing^latal in some. Should the medicine 
be inactive, which happily is often tlie 
case, it can foe of no other utility than to 
work npontiie patient's imagination, and 
tnuie him while his pocket is picked. 
See MT-TiTfAt Dtct. 

QUADRANGLE, in geometry, the 
aune with a quadrilateral figure, or one 
consisting of four sides and four angles. 
To the class of quadrangles belong- the 
square, parallelogram, trapesium, rhom- 
bus, and rhomboides. A square is a re- 
gal ui< quadfmngle» a trapeaiam an irre- 
gular one. 

QUADKANS, the quarter or fourth 
part of any thing, particularly the n«, or 
pound. 

QUADRANT, denotes a mathcmutlcal 
instrtiment, of ^reat service in uslroiioni 
aiiU, conscc^uently, in navigation, fur tak- 
ing the altitudes of the sun and stars : as 
also for taking angles in surveying- Tliose 
chiefly in use are, Adams's, Cole's, Gun- 
ter's, Hadley's, Sutton's, or Collins's, the 
horodicticaltthe sinical* the astronomical* 
and the common surveying quadrant. — 
Many of these are made of wood, gene- 
raUv ebony, mounted with ivory ; but 
ittch are subject to warp, which occasions 
those made of brass to oe preferred, for 
very hot or very cold climates, thon«rh 
their expansion and contraction, under 
various temperaments, is some drawbadc 
<Hi their merits ; however, that beinp the 
lesser evil, and scarcely ever amounting 
to more than two or three seconds in the 
whole arch of the quadrant, cannot be 
considered as any great defect. 

Although these instruments are gene- 
rally termed quadrants, they are, in truth, 
but octants, smce thcjr occupy but one- 
eighth of a circumferenee t but as each 
erf" the 45° t!iey contain on the arch ac- 
tually measures two, while taking the ob- 
servation, they do not receive their desig- 
nation improperly. We have another de- 
scription of this instrument, called the 
iextaut, which has 60^ marked oo its arcb^ 
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and includes 120^ in real measurement. 
This is peculiarly calculated fbrthe obser- 
vation of various celestial bodies, so as to 
ascei i:un their distances at any particular 
moment: this often could not be efii^ct- 
ed by an instrument which embraced 
only 90** ; whereas, we rarely find any two 
planets suitable to the pui^Joses of naH- 
gation, at so great a distance as 120^. 

The manner in which the quadrant is 
held relieves it from the effect of the ves- 
sel's motion; althougli, in the first in- 
stance, some difficulty may occur in suit. 
iMfthe body to the rolling, or pitching, 
or a vessel, yet, in a very short time, the 
operator will become so habituated, as to 
overcome that trifling impediment. 

Hadley *s quadrant (or his sextant) is the 
only instrument, hitherto knowh,on which, 
the mariner can depend for a correct ob- 
servation. It may be called the *' port- 
able observatory." The first idea of this 
machine originated with the celebrated 
Dr. Hooke; it was completed ? } Sir Isaac 
Newton, and first oflered to the public by 
Mr. Hadley; however, it has undergone 
many changes since that time. The ^at 
perfection it exhibits, with respect to the 
accuracy of the angles it defines, is con- 
siderably enhanced by the facility with, 
whiteh it may be rectified ; so that errors 
n):tv he avoided: a matter of supreme 
import uice, when we consider the rough 
linage lo which the instrument is subject; 
and that an error of one deg^^ In the 
index m:ik< stwo in the observation. 

Df.<!crif>fion of Hacilty*s Qitadtani. Fig. 
1. ^iaie XlU.Miscel. shows the quadrant, 
as usually constructed. The following 
parts compo.'ie the instrumenr B C, the 
arc of 45° : A D, the index, moving on a 
pivot, under the centre of the index-glass, 
B ; which iirlass is in the exact direction 
of the index, and stands at right anf^les 
upon it, F, the fore-horizon f^lnss, wliicU 
receives the reflection from liie iiidcx- 
^dass. G, the back-horizon-glass. The 
forii;ter stands parallel with the leg, A C ; 
the l;itter at right angles thereto. K, is 
a pivot, on which three dark glasses, or 
screens, move, so that any one, or more* 
may be placed between the index-glass 
and the horizon-glass, to diminish the 
lustre of the reflected planet. U and I, 
the vanes, or sights. The arc, B C, is call- 
ed the limb, or quadrantal arc ; what it 
beyond 0, is the arc of excess : the resi- 
due of the arc usually is graduated up as 
fiiraslOO^'. 

A large portion of the lower part of the 
index is open, so as to show the grada- 
tions of the arc : the lower edge is cham- 
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fcred, that it may come clo^?" down to 
them, and is there divided uito smaller 
portions: this scale is called the nonius, 
mod ahowt the siiiaUer diviaiont io a more 
correct and obvious manner than could 
be done by the quitdnmtaJ arc, on wliich 
each degree is subdivided into no more 
than three equal parta or S(K!e«eli. Nov 
the nonius being divided into 21 equal 
pnrts, shows at what portions of thp arc 
the index cuts the division of 20 minatesi 
therefore it duiwt every minute. 

F9r the Fore-ObtervaUm, Bfinffthein* 

dex close to the bottom, sothattae mid- 
dle of the Vernier's scale, or nonius, 
etand against 0 degrees. Hold the plane 
of the inatnimeBt vertical* with theaieb 
downwards; look through the right-hand 
hole in the vane, and direct the sls^ht 
through the transparent part of the hori- 
zon-glasa, to observe the horbon. If the 
boriaon>Iine, seen both in the qui6k*aiU 
Tcrcd part, and through the transparent 
part, should coincide, or make one 
straight line, then is the glass adjusted ; 
but if one of the horizoa-lines ihould 
?.tand above the otlit-r, slacken the scrcw 
in the middle ut the lever, backwards or 
forwards, as there may be occasion, until 
the lines coincide : fasten the screw in 
the middle of the lerer* and all is ready 
for use. 

To take tlu: Smi't JUUtude. I'ix the 
screens above the hoiison-glass, using 
cither or both of them, according- to tlie 
streng-th of the sun's rays, by turning one 
or both the f rames of those glasses close 
against the plane or face of the instru- 
ment ; then your face being turned to- 
XV art Is the sun, hold the quadrant by the 
liracea, or by either radius, us is found 
most eonvenient, so as to be in a Tertieal 
poj^ition, with the arch downwards. Put 
the eye close to the right-hand hole in 
the vane, look at the horizqn through 
the transparent part of the horizon-glass, 
at the same time aE^ng the index with 
the left hand, until the image of the sun, 
seen in the quicksilvered part, falls in 
with the edge of the horisoQi taUng ei- 
ther the upper or the under edge of the 



solar imag^e. Swing your body gentl%^ 
from side to side ; and when the erl^j^c of 
the sun is observed not to cut, but to 
touch the horizontal line like a tangent, 
the observation is made. Then will the 
degrees on the arch, reckonings trc^m the 
end next your body, give the altitude of 
that edfpe of the tun whidi waa brought 
to the horizon. If the lower edge was 
observed, then sixteen minutes, added to 
the said degrees, give tiie altitude of 
the tun's eentre i but if the upper edge 
was used, the iiiteeB minutes must be 

Hlbtnicted. 

To take tlie AUUude of a Star, Look 
directly up at the star, uirough Ae vane, 
and transparent part of the glass, the in- 
dex being close to the button : then will 
the image of the star, by refraction, be 
seen in me tillered part, right against 
the star seen through the other part 
IMnvc the index forward, and, as the image 
descends, let the quadrant descend also» 
to keep it in the silvered part, till it comet 
down in a line witii the horizon, seen 
through the transparent part, and the ob* 
aervation is made. 

To make an .Artificial Horizon. Often, 
when the atmosphere is dear above* tiie 
horizon is so laden with vapours, as to 
prevent an observation being taken. In 
such case, an artificial horizon is to be 
made thus : fill into any vessel, having a 
diameter of ahout three inches, and about 
half an incfi deep, I'rom orie to two pounds 
of quicksilver, on which lay a metal .spe- 
eolom, or a pieoe of plain glaai, whose 
diameter may be about one-third of an 
inch less than that of the surface of 
quicksilver : in this the image of the sun 
may be seen distinetiy. Sfing the vessel 
so that it may remain level, and take an 
observation with a stained glass, which 
will subdue the great brilliancy of the 
refleetion. The observation thus taken 
will be as correct asb taken by means of 
the natural horizon. 

As refraction causes each rav of light 
to assume a eurved direction* wl objects, 
when observed* espeeially by means of 
instruments, appear with an excess of 
altitude beyond their actual height. 
The tefrsctions, to be deducted, as fol- 
low: 
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A TABLB 6F the BEFRACTION OF THE HEAVENLY BODIES, 

TO mVBlSACVBB IBOX m •BStBTiB iATnTOl* 
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Tbe ktttude of any pltee is its distance 
from the equator, cither north or soutbt 
and never can exceed ninety degrees. It 
ia found by taVine the altitude or the sun, 
or atar, above the horizon, mth a quadrant, 
when on the meridian (t. e. due north, or 
south) of the place of observation. The 
meridian altitude, corrected for the dip of 
the horizon, and refraction, and sixteen 
minutes, the tun's semi'diametery added 



thereto, gives the altitude of his centre* 
which, being subtrncted from 90°, ffivcs 
the zenith-distance, or the number of de. 
greet the centre of the object it from the 
point over your head; with which, and 
knowinof how far the object is to the 
north or south of the equator, which is 
called its declination, theiatitiide It found 
by tbe meridian altitude of any cclettial 
object, at fbUowt: 
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1. If Om dbject be south when ob- 

srrvccl, call the zenith-distance soutfl, 
and vice xKraa. Then, if Ihe zciuth-dis- 
tance, and the declination, be vt couliary 
namea^ (that is, if the sun, or star, comet 
to the merirli in in the north, and liiis south 
dechnatiou, or p^T contra.) the zciinli-dis- 
tunce, added to the dechnation, ^ives the 
latitude of the place of ohsenration ; the 
designation u ill be north, or south, ae» 
cording as the declination may be. 

3. When the zcuiiit-distaiice, and the 
deoiination, ue of the Mine name, that 
is, when the sun or star comes to the 
int-ritUan in the ijorth, uful lets north de- 
clination } or ptT tunii a iiien subtract 
the leaaer froni the greater, and the re* 
mainder is the latitude. 

This general rule decides whether it be 
north or south. When the dcclinutton is 
greater than the aenith^istance, the la* 
titude is of the same ikum with the de* 
clina'inn but if less, the latitude is on 
the uppu&ite side of the equator. For 
further partieuhwa, aee LaTmrra. 

QuADBANT of ultiiutle, is a thin piece 
of nictal, ill ireneral applied to the globe, 
and marked with the degrees^ from 0 to 
90° : when bud upon the mendian of any 
place, it shows ita latitude or diataoce 
troni the eqaator. 

QcAOKAKT of a circle, or the fourth part 
of its cireumference, it contained under 
two radii standing at right anglea. The 

auadrant contains ninety degrees, and is 
le parent of various lines of the gi*eatest 
utility in many branchea of the mathema- 
tics, such as the lines of chorda, of sines, 
of latitude, &c Sec Matouutecak in* 
gtrumenttf and Diallikg. 

QvADSAKTS, gvnuer*Sf are made in vari- 
ous manners, some of them having levels { 
but the most simple constnictinn, with 
which we are acquainted, is that made 
with A atafr about a foot in length, having 
on one side a quadrant, whicli, by means 
of a pendulum of metal, sliows the ex- 
act angle made by the chase, or bore. 
The Staff being put into ihu muzitle of a 
mortar, or howitzer, so as to lay, in eon- 
tact, evenly with its lower side, and the 
quadrant part being turned ('own, ini!Tn-. 
diutely beyond Uic muzzle, ihc pcuciu- 
lum-wire, which is fixed to a small pivot 
in the vi^la anc^Ie, exactly at the centre, 
whence the quadrant was describc<l, will 
be kept perpendicular by the weight at- 
tached thereto, and will thus indicate the 
exact elevation of the piece. The point 
of oscillation, i.e. the pivot, must, liow- 
cver, be always kept very smo /Ji, that 
there may not be the least ro .. h h.ss, 
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else the action would be affected, and the 
indt x prove erroneous. 

QUADHAT, a math tmn tic.! instru- 
ment, called also a geometrical square, 
and line of shadows ; it is frequently an 
additional member on the Jace of' the 
common rjitiflmrit, as also on those of 
fiunter's and Sutton's quadrants ; but ^ve 
ahall describe it by itself, as being u uis- 
tinct instrument. 

It is made of any solid matter, as brass, 
wood, &c. or of any four plain rules joined 
together at ngl 1 1 angles, as represented in 
Plate Xlll. Misceil. fig. 2, where A isthc 
centre, from w hich hangs a thread widi 
a small weij:;ht at the end, serving as a 
plummet. Each of the s.des, 15 E and 
D E, is divided into an hundred equal 
parts ; or, if the ndeabe long enough to 
achiiit of it, into a thousand parts ; C and 
F are two sii^hts, lixed on the side A D. 
There is, moreover, an index, G H, which, 
when there b occasion, is joined to the 
centre, A, in such a manner as that it can 
move fiecly round, and remain in any 
given situation ; on this instrument are 
two sights, R L, perpendicular to the 
rit^ht line s^oing from the centre of the 
instrument. The side D K is called the 
upright side, or the line of the direct or 
upright shadows; and the inside B E if 
termed the recliuini:?' side, or the lineof 
the versed or back shadows. 

To measure an accessible height, A B» 
(hg. o.) by the quadrant, let the distance, 
B D, be measured, which suppose « 96 
feet, and let the height of the observer's 
eye be 6 feet; then holding* the inslruni< nt 
With a steady hand, or rather resting it 
on a support, let it be directed towards 
the summit A, so that it may be seen 
clearly through both sij^lits ; tl>e perpen- 
dicular, or plumb-hne, meanwhtie hang* 
ing free, and touching the surface ef the 
instrument} let now the perpendicular 
be supposed to cut off on the upper side, 
K N, Hk) equal parts ; it is evident, that 
1. K N, A C K, are similar triangles, and 
(by prop. 4. lib. 6. of Euclid) N K : KL 
: ; K C {i. e. B D) : C A ; that is, 80 : 100 
: : 96 : C A : therefore, by the rule of three, 

C A a Hi^i22„ i30feet,andCBss 

6 feet beinf^ added, the whole hei^t B A 

is 126 feet. 

If the observer's distance, as D E, he 
such, that, when the instnimentis direct- 
ed as formerly towards the summit A, the 
perpendicular fall on the anj^le P, and the 
distance, H E or C G, be 1 20 feet, C A will 
also be 150 feet: for? G : GH::GCs 
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CA;biitP6«s6H, thefefore 6 C » 

C A ; that is, C A will be 120 feet, and 
the u hoie height B A cs 126 feet, u 

be to re. 

Kilt let the distance B F (ibul.) be 300 
feet, and the perpendicular or plumb-line 
cut oil 40 equal parts from the reclining 
side. Now, in this case, the angles U A C, 
<l Z I, are equal (29. 1. Eucl.) as are also 
the anjrles Q Z I, Z I 8 : thercfuro tlie 
nn-lr Z I S = Q A C ; but Z S I = A, 
as being botb rig-ht ; hence, in the equi- 
angular triai i^ ics A C Q, 8 Z I, we have 
(by 4. 6. End.) Z S : S I : : C Q : C A ; 
that is, 100 : 40 : : 300 : C A, or C A a 
40 X ^iiO 

""loo — « ^20; and by adding 6 feet, 

the obaerrer'a height, the whole height 

B A will be 136 feet. 

To meastire any distance" at land or 
sea, by tlie quadrat. In tius operation 
the index, A R, is to be applied to the 
instrument, as was <ihewn in the descrip- 
tion; and, by the liplp of a support, llie 
instrument is to be placed horizontally at 
the pomt A (fig. 4.) then let it be turned 
till the rcmiote point F, whoae distance is 
to be measured, be seen through the 
fixed sights : and bringing the index to 
be parallel with the other side of the in- 
strument, obseri'e through its sights any 
accessible mark, R, ut a distance ; then 
carrying the instrument to the point B, 
let the iDimoreable sights be directed to 
the first station A, and llie sights of the 
index to the point F. If the index cut 
the right side of the square, as in K, the 
proportion will be (by 4 6.) B R : R K : : 
B A (the distance of the stations to be 
measure d w di a chain) : A F, the dis- 
tance sought. But if the index cut the 
rechned side of the square in the point L ; 
then the proportion is L 8 : S B : : B A : 
A G, the nist:ince si-iric;-ht ; v/hicli, -iccord- 
ingly, may be found by the rule of three. 

The quadrat may be u^ed without 
eileaUtion, where the divisions of tbo 
square are produced both ways, so as to 
form the area into liitlc squares. Ex. 
Suppose the thread to tail on 40 in the side 
of right shadows, and the distance to be 
measured 20 poles ; seek among the little 
squares for that perpendicular, to the 
side of which is 20 parts from the thread, 
this perpencUcular will cut the side of the 
square next the centre, in the point 50, 
which is the height of the required poles. 
If the thread cut the side of the versed 
Aadows in the point 60, and the diitanee 
be 35 poles, count 35 parts on the side 
of the qundrat from the centre, count 
also the divisions of the perpendicttlar 
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from the point 35 to tiM thread, which 
will he 31, the height of the tower in 

poles. 

UuASBAT, in printing, a piece of mr . 
tal cast like the letters, to fdl up the void 
ipacea between words, 8cc. There are 
quadrats of different sizes, as m quad- 
rats, n quadrats, &c. which are, respec- 
tively of the dimensions of these letters. 

QUADRATIC eqwtHm, in algebra, that 
wlicrcin liic unknown equality is of two 
dimensions, or raised to the secoad power* 
See Alosbra. 

QUADRATURE, in ^metry, denotes 
the f^qu-tring-, or i edncing a figure to a 
square. Thus, the finding of a square, 
which shall contain just as much surface, 
or area, as a circle, an ellipsis, a triangle, 
&:c i?! the quadrature of a circle, ellipsis^ 
^cc i he quadrature of rectilinear figures, 
or metiiod of finding their areas, has been 
already delivered. See MsmaATxoir. 

But the quadrature of curvilinear 
spaces, as the circle, ellipsis, parabola. 
&c. is a matter of much deeper specula* 
tion, making a part of the higher sea. 
roetry ; wherein the doctrine of fluziona 
is of s'uii^iiijir use. We shall give an es* 
ample or two. 

Let A R C (Plate XHI. Miseell. fig. 5.) 
be a curve of any kind, whose ordinates 
R ft, O B, are perpendicular to the axis 
A B. imagine a right hne, b \i ^, perpen- 
dicular to A B, to move parallel to 
itself from A towards B ; and let the ve- 
locity thereof, or the fluxion of the ab- 
sciss, A b, in any proposed position of 
that tine, be denoted by b then will bn^ 
the rectangle under6 and the ordinate, 
b R, express the corresponding' fluxion 
of the generating area, A A K; which 
fluxion, if A 6 K X, and 6 R ^, will be 
y X. Prom whence, by substituting for 
y or a*, according to the equation nf the 
curve, and taking Uie fluent, the area 
itself, A d R, will become known. 

But in order to render this still more 
plain, wc shallgive some cx;nriples, where- 
in Xf y, z, and m, are all along put to de- 
note the absciss, ordinate, curve-line, and 
the area, respectively, unless where the 
contrary is expressly spor/ficd Thus, if 
the area of anght angled triangle be re- 
quired : put the base A H (fig. 6.) = a, 
the perpendicular H II = ft, and let A B 
= be any portion of the base, con- 
sidered as u flowing quantity ; and let B R 
=^ y be the ordinate, or perpendicular 
corresponding. Then because of the 
similar tiimgles^ A.H M and A B B, we 

bx 

shall have a : 6 : : x : vss — , Whence 

' a 
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yJ^tbeflmioDorifae ateaABBti»itt 

b X X « 

this case, equal to — — ; and COWC* 

<|ucniiy the fluent thereof, or the area 
6x> 



iuelf. 



3o 



which, tberefoie. when x 



1^ tnd B R comcidet with B U* will be- 

come~ = — -.thcMetoftha 

whole trungle A H M : as is also deraon- 
•tnble from the principle! of ccmmoo 
geonetty* 

Afiin, let the curve A R M H, (fir ) 
who«e areavou would find, be the com- 
mon parabulu ; in which caac, if A B = a., 
•nd 0 R = and the pnMnetcr « a % 



we shali have s= a jr, and }/ = a ".r 

Mid therefore, u {e=s y i) ss x ^jCj 

whence u = ^ X « ^j:^=Io *x*X * = 
I 1/ X = f X A B X B R. Hence a pa- 
labola is two thirds of a rectan|;le of the 
same base and altitude. 

The same conclusion might have been 

found more easily in terras of forxM 

V* 2 V V , • 

~, and X =s — ^ ; and coxibcuucntly u 

( 



a 



2 t/J 



11, as before. 

To determine the area of the hrper- 
bolic curve A M K U, (fig. 8.) whose 
equation is t*" es 1 whence we 



here y b a" X «*s end 



m — n 



therefore u (= w i ) = «n x x, 

m+71 



m 



whose fluent is u 



X 



; whichf when «b 0. wlU 

n— m 

•bo be OB 0, if n be greater than «; 

therefore the fluent requires no correc- 
tion in this case ; the area, A M B B, in- 
eluded between the asymptote, A 1^ end 
the ord i T 'l' B By being tnily defined by 

m+n n—m 

"""" ^ M tbore. But if fi be 
lev than 1% then the fluent^ whcn«» 0^ 



wdl be infinite, because the index — 

beinp^ nefptivp, 0 becomes :\ divisor to 
n nm+n ; whence the area, A M R B, will 
also be indefinite. 
But here, the trec,B BH, compre* 

hendcd be tween the ordinate, the cur^'e, 
and the p:irt, B TI. of the asjfmptote, is 
finite, and will he truly ei^ressed by 

, the same quanuiy with 

m — n 

its signs changed ; for the fluxion of the 

mhi _ m 

part A M R B, being o" X 
that of its toppleoient B B H 

— m 



secjuently be — a" x ^" whereof 




the iluentis — 



= the area, B R H, which wants no cor- 
rection ; because when x is infinite tnd 
the area B R H 0, the said fluent will 
also entirely ▼anishj ainee the value of 

firhi w+n_ 
x« , which is a divisor to a* , is fhcn 
infinite. 

For further cTampleSj seC SilOploil'k 
Fluxions, vol. i- sect. vii. 

Qi;ai>ratub>:, in astronomy, that aspect 
of the moon when ahe ia 90 degrees dii- 
tant from the sun ; or when she is in a 
middle poini of her orbit, l)etwecp_tlie 
points oi coajuiiciioii aaid opposition* 
namely» in the fiiat and third qoarten. 

QvAsnATuns lines, aretwolmes placed 
on Counter's sector : they are marked with 
Q. and 5, 6, 7, 8, 9, 10 ; of which a.ffgm- 
fies the side of the square, and the cOer 
figures the sides of polygons of 5, 6, 7, 
&c sidps S, on the same iiTStrument, 
stands tor the srmi-diameter of a circle, 
and 90 for a Ime equal to ninety degree! 
in eireumference. 

QUABRILATEBAL, in geometiy. a 

figure whose perimeter consists of four 
right lines making- four anEjles; whence 
it is also called a quadrangular figure. 
The quadrilateral figures are either a pa- 
rallelogram, trapezium, rectan|^e»>l'**'*» 
rhombus, or rhomboides. 

QUADltCPEI)^^. in zoology, a class d 
land animals, with hairy bodies, and fom 
limbaor legs proceeding from the tivnK 
of their bodies: add to this, that the te- 
males of this class are viviparon?,"r bring 
forth their young ahve, and nourish t hett 
with milk firom their teati. 
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lhou|^h still numerous enough, will be 
oontidenbly lessened in number, by 
throwing- out of it the frog-, lizard, and 
and other ibur-footcd arnphiliious animals. 
See Amfhibia. On the other band, it 
will be increased by the admtssioii of the 
bat; which, from its having the fore feet 
webbed with a membrane, and using 
them as birds do their wings in flying, 
has erroneously been nnkea emong the 
bird kind. Linnaeus, whose system we 
have g-enerally followed, subdivides the 
quadruped cla^siuto six orders, which he 
charMterixes from the number, figure, 
and disposition of their teeth. See Mam- 
XALIA, and Natural I!t«!tort. 

QUADKL PLE, a sum or number mui. 
tipliedbj four, or ttken four times. This 
word is particularly used for a gold coin 
worth four times as much asth&t whereof 
it is the quadruple. 

QUALJBA, in botany, a genus of the 
lloTiandria Bfonogynia class and order. 
Essential character: catyx four-parted; 
corolla two^petailed ; berry. There are 
t»ospocies»ttf<. Q. rosea, andQ. c«ru- 
left. They are both tall trees, growing 
naturally in the forests of Guiani, 

QUAKERS. See Faisirns. 

QuAKXBs, by statute 7 and 8 Wil. ITI. 
cap. 27. and 8 George I. cap. 6. making- 
and subscribing the declaration of fideli- 
ty, mentioned in 1 Willinn and Mary, 
sittU not be liable to the penalty against 
others refbsing to take such oaths, and 
not subscribing- the declaration of fidelity, 
&c, : they are disabled to vote at the elec-. 
tion of members of parliament. By 7 and 
8 Wilfiun m. cap. 34^ made perpetual by 
1 Geon^e I. cap. 6. quakers, where an 
oath is required, are permitted to make a 
solemn affirmation or declaration of the 
troth of any foett but they «re not capa. 
ble of being witnesses in any criminal 
cause, serving on juries, or bearing any 
office or place of profit under govern- 
ment, unless they are sworn like other 
protestants ; but this clause does not ex- 
tend to the freedom of a corporation. By 
statute 22 George IL cap. 46. an affirma- 
tion shnll be aUowed in Ml eases (except 
eriminnl) where by an act of paniment 
an oath is required, though no provision 
H made for admitting a quaker to make 
lus alBnnsiboii* 

QUALITr, is defined by Mr. Locke, to 
be the power in a subject of producing 
aayiidea in the mind: thus a snow-ball, 
having the power to produce in us the 
idets of white, cdd, and round, these 
powers, fis they are in the snow hall, he 
calls quahties } and as they are sensations, 

VOJL X. 



or perceptions, in our understandings, he 
calls ideas. It has been demonstrated 
that every quality that is propagated from 
a centre, such as light, heat, cold, odour, 
&c. has itji intensity either increased or 
deereaaed,in the duplicate ratio of the 
distances from the centre inversely. So 
at double the distance from the earth*s 
centre, or from a luminous or a hot bo- 
dy, the weight, or light, or heat, is but a 
fourth part, and at three times the dis- 
tance, it is but a ninth, Sic, The orcat Sir 
Isaac Newton has laid it down as one of 
the rules of philosophizing, that those 
qualities which are incapable of being in- 
creased or diminished, and which are 
found to obtain in all bodies upon which 
experiments could be tried, are to be 
esteemed uniTenal qutlitles of ill bo- 
dies. 

WAUDW aebcne^enetit, as long as 
he shall behave himself well in his office, 
is a clause frequently inserted in letters 

patent of offices, and is inserted in the 
patent by which the judges are appoint- 
cd. 

QUANTITT,any thing capable of es- 
timation or mensuration ; or which, being 
compared with another thing ot the same 
kind, may be said to be greater or less 
than it, equal or unequal to it. Mathema- 
tics is the science or doctrine of quantity, 
which, being made up of pans, is capable 
of being made greater or less. It is in- 
creased by addition, and diminished by 
subtraction; which are therefore the two 
primaiy operations that relate lo quanti- 
ty, l^nce it is that any quantity may be 
supposed to enter into algebraic compu- 
tations, two different ways, whicli have 
contrary etlccts, viz. either as an incre- 
ment, or as a decrement. 

A quantity that la to be added, is ealled 
a positive quantity ; and a quantity to be 
subtracted, is said lo be negative. Quan- 
tities are said lo be like or similar, that 
aie of the same denomination; they are 
represented by the same letter or letters, 
equally repeated : but quantities of dif- 
ferent denominations, or represented by \ 
n different letter or letters, are said to be 
unlike or dissimilar. A quantity consist- 
ing of more than one term is called a 
compound quantity; whereas that con- 
sisting of one term only is denominated m 
simple quantity. 

The quantity of matter in any body, is 
the product of its density into its bulk; 
or a quantity arising from the joint const- 
deration of its magnitude and density; as 
if a body be twice as dense, and ti\k<i up 
twice as much space as another, it will be 

Dd 
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Ibnr tiln^sa8 great. ThU quantity of mat- 
ter is I) est discorenble by the abiolate 

weight ol botlies. 

The quantity uf motion in any body is 
the fuctum of the velocity into the mass, 
or it h a measure aiisingfrom the j'ji"t 
consideration of the quantity of matter, 
and tlie velocity of the motion of the bo- 
dy* the motioii of any whole being the 
sum nr ri ^'g^regatc of the motion in all its 
sevi 1 11 pai'ts. Hence in a body twice as 
l^cat as another, moved with un equal 
velocity, the quantity of motion is dou« 
ble ; il the velocity be double also, the 
quantity of motion will be quadruple. 
Hence tlte quaalily of motion is tlie 
same with what we call the momentiiiii or 
Impetus of a movin|r IxkIv. 

i^T ATTrTT. in ifr.uvinur, :tn ;iffection of 
a syllabic, wiicrcby us measure, or the 
time wherein it it pronotmoed, it aseer« 
tained ; or that which determines the syl- 
lable to be long' or short Qu-intitv is also 
the obiect of prosody, and distin|^uisiies 
▼cne Rom proaet and the eoonony and 
arrangement of quantities, that is, the 
distribution nf loni,'^ and short qfUableSy 
make what we call the number. 

The qoantltiea are diatii^puishedt 
among grammarians, by the characters 
abort, as ]K-r ; and -, long, as ros. There 
is also a common, variable* or dubious 
<|uoiitity ; that it, tyllablet that are one 
time taken for short ones, and at another 
time for long ones, as the first syllable in 
AtUutpatix; &(.c. Feet are made up of 
quantitiea. 

The quantity of sylltblet it known two 
ways. 1. By rules for that purpose. And, 
2. By authority. I'be rules for this end 
«re taught by that part of grunmtr call- 
ed prosody ; the authwi^ made use of 
in this case is nn more than examples 
from, or the testimony of, approved all* 
then s and it never uaed hut either when 
the rules are deficient* or when we are 
unacqnttinted with them. 

(iUAN rUld meruUf ban action on the 
caae^ or m count in amtmpdt grounded 
upon the ptomiteof another, to pay him 
for doing any thing, to much at he should 
deserve or merit. 

QUANTUUva&6aMl,in like manner, is 
where goods and wares told are delivered 
bj a tradesman at no certain price, or to 
be paid for them as much a^ they are 
WOfth in general ; and the plaintiff is to 
mvcr them to he worth so much. 

QUAUANTINF, a tHa! which ships 
undergo >iheu suspected of having on 
board ptttont imecied uitii a pesti- 
lential diaemc. Phjaidani tie occa- 



MOnallyr consulted on this subject by ge- 

vernment, vho recjtilale this unplecsant 
restriction on the coumierce of the coun- 
try by their judgment, as to the period of 
time within which the effects of any in< 
fection received by any indiTidusl on 
board would be shown. 

The usual quarantine it forty da^ 
This may be ordered by the king, with 
tlu' acUicc nf (he privy council, at such 
times, and under such reguUtiqns, whe 
judges proper. Ships ordered on qwnin- 
tine mutt re]) air to the place appointed, 
and must continue tlicre during the time 
prescribed, without iiaving any inter- 
course with the shore, except far ncces. 
taryprovitiont, which tre conTeycdvith 
every possible precaution. When the 
time is txpii cd, and the goods open^ 
and exposed to the air as directed, if , 
there be no appearance of infection, tbey 
are admitted to port. Ships infected with 
the pestilence must proceed to St. Helen »^ 
Pool ill the Scilly islands, and give notice 
of their tituation ta the Custom-hoow of* 
fleers, and wait till the king's pleasure be ; 
known. I*er8r)ns g-ivinpr false information, i 
to :i\ ()id performing quarantine, or refu** 
ing 10 ;;ototfie place appointed, or CMP* 
ing ; also officers appointed to see qua- 
rantine performed deserting their omce, 
neglecting their duty, or giving a &I*e 
certifieate, tuffer death at i3oiit.--Gooas i 
from Turkey, or the Levant, may not be 
landed wU!i ut licenae from the king, or 
certificate tliat they have been land«l 
and aired at tome foreign port 

QIJ MIE iwbfiiU, inlaw, a writ which 
lies for him tliat has purchased a manor, 
with the advow'son thereto belon^ng, 
agtintt him that disturbt him in the right 
of his advowson, by presenting a 
when the church is void 

QU AUUV, a place under ground, out of 
which are got marble, free-ttoae, sla^, 
lime*ttone, or other matters proper for 
buildings. Quarries of free-stone are in 
many places opened, and the stone 
brought out in the following maMier^- 
they first dig a hol« in the manner of » 
well, twelve or fourteen feet In diameter, 
and the rubbish drawn out with a wind- 
lass, in large osier baskets, diey heap up 
all around ; nUcing their wheel, which ts 
to draw up tneir stones, upon it. As tne 
hole advances, nn i their common ladder 

becomes loo shuri, they apply tpM****"* 
ladder for the purposcWhentheyhavegot 

t!jr(jug^h the earth, and are arrived at the 

first bank ur stratum, they b«gin tospp^ 

their wheel and baskets to discharge tbt 

•toiieiaa laatta tbey dig Uwom^tiitfl. 
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In fi«eine the stone tram the bed, they 

proceed tnn? r as common stones, at tcast 
the softer kinds, have two grains, a cleav- 
ing graint running parallel with the hoh- 
ioa, end a breaking grtiii vanninf^ per- 
pendicular thereto, they ob'icrve by the 
grain where it will cleave, and there drive 
io a number of wedges till they have cleft 
it from the rest of Che foek. Tbitdone* 
they proceed to break it; in order to 
which, applyinp" the rnlcrtoit, they strike 
a line, and by this cut a little channel with 
their Btone-aie i atid hithe ehaimelt if the 
flKme he three or four feet long, let fire 
or six wedges, dri vinor them in verv care- 
fuUy with gentle blows, and still keeping 
tiiem eqoaTlyforwifd. Havhi^thitshrel^ 
en the stone in length, which they are 
able to do of any within half an inch, 
they appiy a square to the straight side, 
fltrice a line, and proceed to break it in 
breadth. This way of managing stone is 
foun'l vnstly preferable to that where they 
are broken at random ; one load of the 
former being found to do the business of 
a load and a half of the latter. But it may 
be observed that this cleaving grain being 
generally wanting in the harder kinds of 
:>toiies, to break up these in the quarries, 
they have great heavy stone-axes, with 
which they work down a detp c!):tnncl 
into the stone ; and into this cliuti ntl, at 
the top, lay two iron bars, between which 
they Olive their iron wedges. 

QuAHRr, among glaziers, a pane of 
glass cut in a diamond form. Quarries 
are of two kinds, square and long, each 
cf which ere of dmerent sixes, expressed 
by the number of the pieces that make a 
foot of glass, viz. eighihs, tenths, twelfths, 
eighteenths, and twentieths ; but ail the 
wes are cot to the same angles, the acote 
angle in the square quarries being 
77° 19' and 67® 21' in the long ones. 

QUART, a measure containing the 
fourth part of some other measure. The 
English quart is tiie fourth psrt of a gal- 
lon, or twn p*nt8. See Pint. 

QUAU'l EK, the fourth part of any 
thing, the fractional expression fm which 
ii^. Quarter, in weights, is t,-enerally 
Ufedforthe fourth part of an hundred 
weight, avoirdupois, or twenty-eight 
pounds. Used as the name of a dry 
measore, quarter is the fourth part of a 
ton In weight, or eight bushels 

Quarter, in law, the forirtii part of a 
year; and hence the days on which these 

3 oarters commence are called quarter* 
aysjv/x. March 25, or Lady-day; June 
24, or Mldsiimmpr-day ; September 29, 
or Michaelmas -, and i>eGerob«:r 21, or St. 



Thomss the apoitte^s day. On these days 
rents on leases. Sic. are usually reserved 
to be paid ; though Decen^ber 25, or 
Christmas-day, is commonly reckoned 
the hst quarter dsiy. 

QuARTBB, in astronomy, the fourth pult 
of the moon*s period : thus, from the new 
moon to the quadrature is the first quar- 
ter; from this to fall moon, the second 
quarter, 8cc* 

tiuABTKH, In hcraldrr. is applied to 
the parts or members of the first division 
of a coat that is quartered or divided in* 
to four quarters. 

QrAHTtin se^itivns. The 'sessions of the 
peace is a court of record holdcn before ,■ 
two or more justices, whereof one is of 
the quorum, for the execution of the au- 
thority given tficm by the commission of 
the peace, and certain statutes and acts 
of parliament. The justices keep their 
sessions in every quarter of the year at 
least, and for three days, if need be; to 
wit, in the first week after the feast of 
St. Michael, in the first week after the 
Epiphany, in the first week after Easter, 
and in the first week sfter 8t. Thoma^ 
and oftner, if need be. 

Any two justices, one whereof is of the 
quorum, by the words of the eommis^on 
of the peace, may issue their precept to 
the sheriff", to summon a session for the 
general execution ot their authority; and 
such session, holden at any time within 
that quarter of a year, is a general quarter 
session, and the sheriff must summon a 
ju^ under their authority. 

Thero aro many ofPenceSi whieh, by 
particular statutes belong properly to 
this jurisdiction, and ong^ht to be prose- 
cuted in this court, as the smaller misde- 
meanours, not amounting to felony, and 
especially offences relating to the game, 
highways, alehouses, bastard children, the 
settlements and provbion of the poor, va* 
grants, aervants' wages, apprentices, and 
popish recusants. Some of these are pro- 
ceeded upon by indictment, and others 
in a summary way, by motion and order, 
which may, for the most psrt, mules* 
guarded against by any particular statate^ 
he removed into the Court of King's 
Bench by certiorari, and there either 
quashed or confirmed. 

The business done at the quarter ses- 
sions is become of the highest import- 
ance to the country, and the public are 
greatly indebted to tho.<ie magistrates, 
who have sufficient knowledge of hiw to 
perfoTTO thr dntlcH of their office and 
give their attendance. In Ireland, a prac- 
ticing barrister is appointed at esch set* 
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tionto iMiit ucbainMB. InEagteiid* 

this is not generally the case by law, but 
barristera are chiefly preferred, and the 
duty to be ^eriormed is so multUiyious, 
that it Mquires no imll skill in law, «e» 
companied with n^ich actiHty and in* 
dufitry, to execute it jiistlr. 

QuAUTSB of a »hip, is titat part of a 
•hip's hold which liet betweeii the steer- 
aye room and the transom, 

QuARTSRii, f/^»f», in a ship, those places 
where the seamen c^uarter themselves in 
case of boaidiDg, for their own defence, 
and Ibr clearing the decki» &c 

QriRTKR masters, or QrARTERxas, in a 
man ot war, are officers whose business it 
is to mmmage, stow, and trim the ship in 
the hold ; to overlook the steward in his 
delivery of victuals to the cook, an l in 
pumping OP drawing out beer, or the 
like. They are also to keep their watch 
diily, in conning the ship, or any other 
dutv 

Ui.uiT} u is also used i'ur the division 
of a cii> , connsting of several ranges of 
buildings, &c. separated from some other 
quarter by a river, great street, Sec. Such 
were formerly the twenty quarters of the 
citj of Paris. 

QoAETSB, in war, is used in various 
senses, as for the place allotted to a body 
of troops to encamp upon: thus they say, 
the general has extended his quarters a 
great way, &c. Quarter also signifies the 
sparing men's liv( s thus, it is said, the 
enemy asked quarter ; we gave no quar- 
ter. 

avama of an anemify, is the place of 

rendezvous, wliere tlic troops are tO 
meet, and draw up in a body. 

QuAnTBBs, Atfa<^/, is the place where the 
general of an army has bis quarterly 
>vhich is geneiatty near the centre of the 
army. 

QoxBTXB moBter, an officer in the army, 
whoae buainess is to look after the quar. 

ters of the soldiers ; of which there are 
several kinds, viz. the ^uarter-master ge- 
neral, whose business is to provide good 
quartera Ibr the whole army. Quarter- 
m: IS tor of horse, he who is to provide 
quarters for a troop of liorse. Quarter- 
master of foot, he who is lo provide quar- 
tera for a regiment of foot 
Qi7ART£R8 in a clock, are the Itttle bella 

that sound tlie qimrters in at! hour. 

QUABT£R8, in budding, are those slight 
upright piecea of timber placed between 
the puncheons and posts, used to lath 
upon. These are of two sorts, single and 
double ; tlie single quarters are sawed to 
two inchea thick* end four inches broad ; 



the doable quarters are sawed to four in< > 
cheaaqoare. It is a rule in carpentiy, 
that no qtiartcrs be placed atagieilcr 
distance than toui-teen inches. 

QUARTERUSG, in the sea-language, 
ia disposing the ahlp'a compsay st n ea- 
g-ng-cment, in such a manner as that each 
may readily know where his station is, 
and what he is to do. As some to the 
maater Ibr the management of the aib; 
some to assist the gunners in traversing 
the ordnance ; some for plying" of the 
small shot ; some to fill powder in the 
powder-room i others to emy it flon 
thence to the gunnetl^incartndges, Sec. 

The number of men appointed to man- 
age tlie ailiUery is in proportion to the 
natnre of the guns, nomher andeondltioB 
of the ship's crew. When a ship b «eB 
manned, so aa to fi|^t both niwt occa- 
ally, then 

I 

I 

Pounder. Mem, | 

To a 42 there are . . 15 ; 
32 . * . • IS I 
24 .... 11 
18 .... 

This number may be reduced, if neces- 
sary, and yet the girai be well nu» 
aged. 

The number of men appointed to the 
small aims, on board his majesty's ships 
will be as follows, mr. 

To a First rate ... 150 
Second ditto . 120 
Third ofSO guns 100 

ofro ... 80 

Fourth of 60 . . 70 

of 50 . . 60 

Fifth 50 

Sixth 40 

Sloopaofwar . 30 

lieutenants command the differeot I 
battetiest the master superintendi the ! 

movements of the ship ; and the boat- 
swain and a number of men have chai;ge 
of the rigging, &c. 

IVben a ship under sail goes at lifse> 
neither by wind, nor before a wind, but 
as it were between both«8he ia said to g« | 
quartering. i 

QvABTERiKo, in guHHcry, is when * I 
piece of ordnance Is so traversed thaMt | 
will shoot on the same line, or on the 
same point of the compass as the sbip^ 
quarter bears. 

QuAUTEniNo, in heraldry* is dividing a 
cn:it into four or more quarters, or quar- 
teriugs, by parting, couping, &c. that i* 
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bjr perpendicular and horizontal lines, 
He. 

^ Quifteraig is alio applied to the parti, 
tion? or .compartments themselves ; that 
ii^ to the several coats borne oii an escut- 
cheon, or the aeverd divisioitt made in 
il^ when the arms of several ftmilics are 
placed on the same shield, on nccorint of 
JAtermarruffes, or the like. Quartering 
if abo meet for distinguishing younger 
brothers from ibe elder. In blazoning, 
when the quartering* h performed per 
cross, the two quarters a-top are number- 
ed the first and second ; and those at bot- 
tom the third and fourth ; beginning to 
lell on the right side. When the quar- 
tering is by a saltier, &c. the chief and 
point are the first and second quarters, 
, the right side the third, and the left the 
fourth. 

QUARl'ERLY, in heraldry, A person 
is said to bear quarterly when he bears 
atna qoartered. 

QUARTERN, a diminutiye of quart, 
rignifyinpf a quarter of a pint. 

QUARTZ, in mineraiogv, a species of 
the Flint genua, wluch is divided into five 
sub-species, viz, the Amethtst, which 
•ce ; the rock-crystal ; milk-quartz ; com- 
Don-quartz ; aud prase. The rock-crys- 
tal is white, passing to brown through all 
the intermediate shades. It occurs rarely 
jaaanve, often in ro!led pieces, Hnd often 
in crystals of ditierent forms. Externally, 
the eryitab are -generally splendent, the 
rolled pieces are only glistening ; intON 
nally they are spleiident and vitreous. 
It is harder than glass, and gives vivid 
sparks when struck against steel. It is 
brittle, and easily frangible. Specific 
fpravity 2.65 wlicn pure, bnt when deep- 
ly coloured by metallic oxides, it is consi- 
derably more. If two of the ctystals are 
mbhed together they afford a phospho- 
rescent llgfnt, and exhale apeculiar odour. 
By exposuie to the blow-pipe, this crys- 
tal undergucai no change, except the loss 
of oolour. ft remains unaltered even 
when exposed to a stteam of oiygen gas. 
It is composed of 

Saica 93.0 

Alumina 6.0 

Lime I 

loo" 



It is found in abundance in the Alp^ 
dM» in Hungary, Saxony, and in many 
paits of the British ishinds. It is used as 
anide of jewehr, and is very much 



prized, particularly the wine and orange 
yellow. 

Milk-quartz is sometimes of white eo* 

lour, but more frequently of a rose red, 
passing through all the degrees of inten- 
nty to a fiesn red. It occurs massive ; 
internally shining : sometimes passes to 
splendent, and is vitreous, inclining a lit- 
tle to resinous. Hard, but yielding to 
the file; easily frangible, and not very 
hMivy : it is imaging to be composed of 
silica and oxide of manj^^nnesc. It is found 
in beds, but never in veins, In priniitive 
monntuns, in Germany, Sweden, Green- 
land, Siberia, and also in CoU, one of the 
Hebrides. It is employed in orntimenta! 
works, takes a g-ood polish, and wlien the 
colour is good the ornaments made of it 
are very beaatifiil. It loses its colear by 
keepint^ in a warm place. 

Common quartz iscommonly ofa white 
or grey colour, though many specimens 
are browo» yellow, red, Ske. It is found 
massive, disseminated, in blunt edged 
pieces, in roundish grains, and rolled 
pieces. It occurs also in crystals of dif. 
fbrent kinds. Externally, the lustre of 
the true crystals varies from splendent to 
glistening : internally, it is shining and 
vitreous. Fragments angular, and sharp- 
edged, masiive. Occurs commonly an* 
separated, bnt often in prismatic distinct 
concretions, which are straight, trans- 
versely streaked. It is hard, brittle, easily 
frangible. Specific gravitjr about 2.6. It 
M infusible, without addition, before the 
blow-^lpe ; but when exposed to a stream 
of oxygen gas, it melts into a white por- 
cellsnotts ball. It oecurs abundantly in 
the mineral kingdom, and found forming 
whole rocks, also in beds and veins, and 
is a constituent part of granite, gneiss, 
mica, slate, 8cc. It is employed in place 
of sand in the manufactory of glass, also 
in the preparation of smalt, and as an in- 
gredient in porcelain, anddifierent kinds 
of earthenware. 

Prase b of a leek-green colour, of va- 
rions degrees of intensity. It occurs ge- 
nerally massive, seldom crystallized ; it 
is bard, diihcuiliy frangible, not very 
heavy. It is found in Saxony, in Finland 
and Siberia; and is sometimes cut and 
polished for ornamental purposes. 

QUASSIA, in botany, so named in me- 
mory of Qtiasst, a negro sUve, who disco- 
vered the wood of this tree, a genus of 
the Decandria Monogynia class and or- 
der. Natural order of Gruinales. Mag- 
noliac, JussietL Easeotial characters calyx 
five-leaved i petals five ; nectary five- 
letved ; peiianth fivct distant, each hav- 
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Ing one seed. 1 tiere are three species^ 
each of which we shall noUee in their op* 
der. Q. Bimaniba, is a tree that g^ws to 
a considerable height anil thickness, with 
alternate spreading branches ; the bark 
on the trunk of old trees is black, and • 
fiMle Ainmred^ that of younger trees is 
smooth, grey, and markerl with broa4 
yellow «'pots ; the wood is hard> white, 
and witiiuut any remarkable taste ; leaves 
immerooa, altenate, composed of several 
leaflets, oblong, or nearly elliptic, sharp 
at tlic CHf!, of 1 deep p^recn roloitr, plac- 
ed alternately on very short foot-stalks } 
Hovers on bnnched ■plket of ft yellov 
colour. Simaruba is a native of South 
America and the West Indies; in Jamaica 
it is known by the names of mountain- 
dsmiMit Iritter^mson, uid itsve^wood. 
The drug known by the name of quassia 
is the hark of the roots of this tree, which 
is rough, scaly, and waned ; the inside, 
fphen neah, it a full yellow ; when dry, it 
is paler ; it has a little smell ; the taste is 
bitter, but not disagreeable ; macerated 
in water, or in rectified spirit, it quickly 
impregmtes them with its bitterness, snd 
with a yellow tincture ; the cold infusion 
in water is rather stronger in taste than 
the decoctkin ; the latter gets turbid and 
of ft redifish brown as it cools. 

Q. ftmsrs, nows to the height of sere* 
rnl feet, and sends off many strong 
branches. The wood is of a white colour, 
ftnd light i the bark is thin and grey. It is 
a native of South America, particularly of 
Surinam, and :^^';o of some of the West 
Indian islands. The root, bark, and wood 
of this tree, have all places in the materia 
nedica. The wood is most generally 
used, and is snid to he a tonic» stOmschiCy 
antiseptic, and febrifuge. 

Q. excelsa, or polygama, is likewise 
▼ery common in the woodlands of Jamai- 
ca. It is a beautirul, tall, and stately 
tree ; some of them being one hundred 
feet iiigh, and ten feet in circumference. 
The tnink is straight^ smooth, and taper- 
m|^» sending off its branches towards the 
top. The outside bark is pretty smooth, 
and of a light grey or ash colour. The 
bark of the roots is of a yellow east, some- 
what like the cortex of simaruba. The in- 
iier bark is tough, and composed of fine 
flaxy hbres. The bark of this quassia, 
bttt especially the wood, is intensely bit- 
ter. The wood is of a yellow colOur, 
tough, but not very hard ; it takes a good 
polisl^ and is used as tiooring. In taste 
and virtues it is nearly equal to the Q. 
amara, and frequently sold Ibrthe same. 
Beiides iu nao in medicine quassia is 
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supposed to be consumed ia laige qaan- 
titles by the brewers, to give a ntteiiih 
taste to the beer. 

QUAVER, in music, a measure of time 
equal to half a crotchet, or an eighth of a 
sem i b f eve. The «p>arer is dividadialo 
two semicivaTcrs^ and Ibiir demiieiiHqMi* 
vers. 

QUERCITRON, in djreing, the internal 
bark of the quercus nigra; it yields i<B 
eohiar, whieh is yellow, by ianiilon, to 

water, and by the common Trtorduitt 
gives a permanent dye. See DiEiire. 

QUERCUS, in botany, the ©oAr /ree, a 
genus of the Monoeeia Potjrandfia dtM 
and order. Natural order of Amentacejc. 
Essential chamctcr : male, calyx COIB* 
monly hve-cleit; corolla none; stamina 
ive to ten: femalet edyx one-kaved, 
quite entire, rugged; corolla none; styles 
two to five ; seed one, ovate. There arc 
twenty.six species, and many varieties; ; 
Q. robur, the common oak, attains to a 
great size, partictilarly in woods ; s ng^lv. 
it is rather a spreauling tree, sending oii, i 
horizontally, immense brandies, which 
divide and subdi<vide comMerably ; Ae ; 
trunk is covered with a rugged brovrn 
bark; leaves alternate, oblong, broader 
towards the end, the edges deeply «nu- 
ate, forming obtuse or rounded iwes, 
ft daik green colour, five inches in leng^ 
two and a half in breadth; they are deci- 
duous, but often remain on the tree till the 
new buds are ready to burst The nule 
flowers come out on aments, in bundles, 
from rise buds, alternately and singly froiD ' 
the axils of the leaves ; they are pendu- ! 
lous, cylindrical, consisting of yellow, 
short, roundish, scattered bundles of an- 
thers; above the males the aments of fe- 
male flowers come out, each composedof 
three or four yniul I reddish florets, placed ' 
alternately, having at the haie little red- 
dish scales, which afterwards become the 
cup, lorming the rugg-ed cxtt rnai surface 
ot U; acorn ovate, cylindrical, coriace«ls» 
▼ery raiooth, except at the base, where it 
appears as if rasped, one-celled, valvelesSi 
receivedat bottom in a hemispherical ct^i 
tubercled on the outside ; the germ is 
three-celled, with two embrios in each 
cell, fastened to the base. The wood of 
the oak, when of a good sort, is well 
known to be iiard, tough, tolerably flexi- 
ble, not easily splintering, strong without 
being too heavy, and not easily admitting 
water ; for these qualities it is preferred 
to all other timber for buil<}ing ships; it 
would be difficult to enumetate all the 
uses to which it may be applied. Oa? 
sawdust is the phncipal indigeooui n- 
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l^table used in dyeing fustian; »11 the va- 
rieties of drabs and different shades of 
brown* arc made with oak saw-dust, vari- 
oodr manaefed and compounded. Oik 
tppwa mmto used in dyeiog, ataiubsti- 
tute for galls. See Galls. 

Q. suber, cork-barked oak, or cork tree: 
there are two or three varieties of this 
species^ one with u I) road leaf, a second 
with a narrow leaf, both evergreen ; and 
one or two which cast their leaves in au- 
tumn i the broad-leaved evergreen is the 
UMit common t the leaves of this are en- 
tire, about two inches long, and an Inch 
;«nd a quarter broad, with a little down on 
their under sides, ua shuit iuoisiaiks » 
ttieie leaves continue green through the 
winter till May, when they generally fail 
off just before the new leaves come out ; 
ihe acorns are very like those of the com- 
mon Oik. Itie exterior bark la the cork, 
which is taken from the tree every eight 
or ten years; there is an interior bark 
which nourishes them, so that titiip ping 
iflTthe outer bark ia ao far from injuring 
the treea^ that it is necessary to continue 
them ; for when the bark is not taken off, 
they seldom last longer than fifiy or sixty 
Tears in health ; whereaa tms wbicli aie 
oarked eveiy eight or ten jeara viD live 
one hundred and fifty years, or more. 

The uses of the cork are well known, 
both by sea and land { the poor people in 
Spain lay broad planka of it by their bed- 
side to tread on, as great persons nse Tur- 
key and Persian carpets, to defend thera 
from the floor ; they frequently line the 
walls and the inside of their houses, built 
of stnnc, with this bark, which rcndei^ 
them warm, and corrects the moisture of 
the air. This tree is a native ot the soutti 
of Europe. 

QUERIA, in botany, so named from 
Joseph Quer, professor of botany at Ma- 
drid, a fi^enus of the Triandria Trigynia 
daai and order. Natural order of Caryoo 
]>hvUei. Caryophylleae,Jussieu. £ssen- 
tid character : calyx five-leaved ; corolla 
none; capmle one-celled; seed one. — 
There ate three speciea. 

QUICKSILVER. See Mxrcuat. 

QUILLS, are the larj^e feathers taken 
ont Df the end of the wings of geese, os- 
triches, ofows, &e. They are denominate 
ed from the order in which they are fixed 
in the wing-; the second and third quills 
being the best for writing, as they have 
the largest and roundest barrek. Crow 
fnlBsare chiefly used for drawing. In 
Older to harden a quill that is soft, thrust 
the barrel into hot anlies, stirring it till it 
is softy and then taking it out, press it al- 
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moat fiat upon your knee, with the back 

of a penknife, and afterwards reduce it to 
a roundness with your fingers. Another 
method to harden quills is, by setting wa* 
ter and alum over tlie fire, and while it il 
builing, put in a linndfnl of quills, the bar- 
rels only, for a minute, and then lay ihem 
by. Large quantities of quilts are yearly 
imported into Britam, from Germany and 
Holland. The goodness of quills are 
judjjed by iUe size of the barrels, Init par- 
ticularly the weight; hence tlic denomi- 
nation of quUli of fourteen, fifteen, kc 
loths, viz. the thousand consisting of 
tweh'c lumdred quills, weii.;lii ng- tourtcen, 
fifteen, kc. iuilu. The loth is a German 
weight, weighing somewhat more than 
an ounce. Particular attention should be 
paid, on purchasiiig quills, that they be 
not be left-handed, that is, not out of the - 
left wing. 

QUILTING, a method of sewing two 
pieces of silk, linen or stuff, on each 
other, with wool or cotton between them^ 
hv working them all over in the form of 
chequer or diamond-work, or in flowers. 
The tame name ia alao given to the atufli' 
. so worked. 

QUiNCHAlfALA, in botany, a genus 
of the Pentandria Monogynia class and 
order. Natural order of Ehcagni, Jussieu. 
Essential character : calyx inferior, five- 
tootlied; corolla tubular, superior; an- 
gers aemiles aeed one. There is only 
one speciea^ vis. Q. chilenais^ a native of 
Chili. 

QUINCUNX orefer, in gardening, a plan* 
tation of treea, disposed original^ in a 
square, and consistint^ of five trees, one 
at each corner, and a fif'h in the middle : 
or a quincunx is the figure ut a plantation 
of trees, diapoaed in several rows, both 
length and breadthwise, in such a man- 
ner, that the first tree in the second row 
commences in the centre of the square 
formed by the two first trees in the firat 
row, and the two first in the third, re- 
sembling the figure of the five on cards. 

QUINDEC AGUIsi, in geometry, a pkin 
figure, with fifteen ndes and fifteen aa« 
gfea ; which, if the rides be all equal, is 
termed a reg^ular quindecagon, and irre- 
gular when otherwise. The side of a re- 
gular quindecagoii inseribed in a circle is 
e^ual m power to the half difference be- 
tween the side of the equilateral trinn;^le, 
and the side of the pentagon inscnbed 
in the aame circle; also the difl'erence 
of the perpendieulara let fidl on both 
sides, taken toj^cther. 

QUlNTESbENCK, properly the fifth 
essence, or the result of five successive 
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ii now obtolete ; 

but was formerly used to express the 
highost f1e{^rce of rectification to which 
any substance can bo brought. 

QUINTILB, inM U opon iy , an aspect of 
the planets when they tfe aeYenty-two 
de^es di.Htunt from one another^ era 
fifth part of the zodiac* 

QUINTO EicaetwAn law» iSbit fifth and 
last can ef a defendant who is iiaed Co 
mitTiwn'; whert-npnn, if he appears not, 
he IS by the judgment of the coroners 
returned outlawe<L 

QUIRE Paper, the quantity of tweil- 
ty.fbur or tu rnty five sheets, 

QUISQUALIS, in botany, a genus of 
the Decandria Munogynia class and or* 
der. Natural order crfVcpreculac. Thy- 
me^cx, Jussicu. Essential character: 
calyx five-cleft, filiform ; petals five ; 
drupe five-cornered. There is but one 
species, viz. Q. indies, a native of the 
East Indies, ('him, nnd ("ochin China. 

Qt'l turn, in law, is part of the phrase 
gui tarn pi-o donrine rc£^e t/uam pro $e ipso in 
hae forte teqidhw / who aues aa well for 
our Lord the King as himself, and de- 
notes .in ;irtion for n penalty, which is ' 
given 111 part to the hrst person who will 



QUIT Ifent, a small aclcnowledg^ment 
paid in money, so called, hrrnnsc «!urh 
payment acquitted the tenant from aii 
«iCher aefvieea and dntiet to the lord. 
It is considered chiefly as an acknow- 
ledgement of tenancy and proof of copy- 
holo. 

QUOIL^ or CoiXp in the tea-language, 
a rope or cable Uud up round, one fuck 
or turn orer another* to that it may the 



more eanly be itotwed out of the ww, 

and also run out free and amoothy witJi« 

out twistings or doublings. 

QUOIN, or Com, on board a ship* a 
wedge Mened on ^e deck dooe to the 
bieech €€ a carriage of a gun, to keep it 
firm up to the ship side. Cantic quoins 
are short three legged quoins put be- 
tween eaaka to kee^ them steady. 

Qvonis, in architecture, denote the 
comers nf brick or stone walls. The 
word is parttcularly used for the stones 
in the oornenof bnek buildings. When 
these stand out beyond the brick-woi^y 
their edges being- c ImiBfered off$ they 
are called rustic quoins. 

QUOITS, a kind of exer^ or game 
known among the ancients under thp 
name discus. 

QUOKUM, a word which often occurs 
in our statutes, and is much used in com- 
missions, both of justices of the peace, 
and others, and so called from the words 
of the commission, quonim urvrm exsr 
volunmst of whom we wish tliat A, B, &c. 
diould be one. All magistrates are now 
of the quorum. 

QUOTIENT, in arithmetic, the n.ini- 
ber which arises by dividing the dividend 
by the divisor. 

QUO iiiinu.ft in law, is the name of a 
writ of difTerent sorts» but pi^nci pally 
used in the Court of Exchequer, where 
it gives the title to the common process. 

QUO Warranto, is in nature of a writ 
of right for the Kinfr, against him who 
claims or usurps any oilice, franchise, or 
fiberty, to inquire Dy what authority he 
supports his daiiD, in order to determine 
the right. 



R. 



Or r, -A liquid consonant, being- the 
seventeenth letter of our alphabet. 
Its sound is formed by a guttutal extni- 
rion of the breath, vibrated through the 
mouth, with a isort of quivering motion of 
the tongue drawn from the teeth, and 
cannulated with the tip a little elevated 
towards the palate. In Greek words it is 
frequently aspirated with an h after it, as 
in rhaps4idt/, rhetoric, he. otiierwise it is 
always followed by a vowel at the begin- 
nhig of weeds and qrflables. 



Used as a numeral, R aadentiy stood 

for 80, and with a dash over it, thui^ 
for 80,000 ; but the Greek r, or p, signi- 
fied an hundred. In the prescriptions of 
physiehnu^ R or R stands for recipe, i. e, 
take. 

RABBETING, in carpentiy, tlie plane* 

ing or cuttini:;^ of channels or grooves in 
boards, &,c. In ship-carpentry it signifies 
the letting in of the planJcs of the ship 
Into the keeli wfaichinthexakeii&dfan 
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ef a ship is hollowed awigr« that tbeplaaka 
may join the closer. 
RABBIT. See L»rs. 

KACCOON. See Ub^to. 

RACE, in g-eiieulogy, a Mneag-e or ex> 
inction continued from father to son. 

RACEMUS, in botany, a tejin that 
fffoperiy signifies a cluster of grapes: but 
scientifically it is used (o sig-nify a mode 
of dowering, in which the fiowers placed 
aloiig a common foot^talk^are furnished 
with proper foot-stalky proceeding as la- 
■fi^x! branches from the common flower- 
sulk. This is exeokjiUfi^ in the vine 
and currant tree. 

RACK, an infernal engine of torture, 
furnished with pulli -s aiul cords, Stc. for 
extorting confession f rum cnnninals. This 
laBtrunent is happily banished from al- 
BMMt every civUiied sUte of the world. 
The ttnal by the rack was never known to 
the law of England. It wan proposed in 
the privy council topuil clioa, the as- 
Main of<the Duke of Buckingham, to the 
rack, in order to discover his accom- 
plices; but the judges being consulted, 
unanimously declared, that no such pro- 
ceeding could be admitted by the kwa of 
England. 

Rack, AnAc, or Abrac, in commerce, a 
spirituous liquor, made by the Tartars of 
■are's milk, which Is left to be sour, and 
iftenraids dtstined twice or thrice. Rack 

is also aspiritnous liquor which the Eng- 
Ittb get from Bauvia or Malacca, of which 
thaieare tliree sorts, the one being ex- 
tfaeted frmn the cocoa-tree, the second 
from ricp, and tlie third from sugar; but 
Ibe first IS the best, and most in use. It is 
Bade of the blossom bunch of the cocoa- 
tree ; for which purpose they tie the 
bunch \\ !ii!c it is still wrapped up within 
its cod, or membrane, with a piece of 
packthread, and then with a knife make 
a cross cut in that bunch, a little above 
the pliice where it was tied, and adapt a 
pitcher to it to receive thr llfiunr, \\ hich 
is called tuddy, and is vuiouii, palatable,' 
and sweet ; othem use a bamboo oa«e in* 
stead of a pitcher. Having thus drawn 
the Hqtior, they let it £trmeBt, and after* 
wards distil it. 

Back rmtt, the foil extended yearly v»- 
lue of the land, See. let by lease, payable 
by tenants for life or years. 

RACKET, a kind of bat to strike the 
bill with at tennis ; usually conMsting of 
a lattice or mtU work of catgut strained 
very tight in acifcle of wood, with a shaft 
or handle. 

RAIHANT, or Rajuatijtr pnnu in <»>- 

VOL. Z« r » ^ 



tics, is any point of a visible object fiNNB 
whence rays proceed* 

radiation; the act abodyendt^ 
tinif ordlfibaing rays of light all round, aa 

from a centre. 

RADICAL, in general, something that 
serves as a basis or fbundiatiott. In gram- 
mar, we ^ive the appellation radical to 

primitive words, in contradistinction to 
compounds and derivatives Algebraists 
also speak of the radical s^n or quanti- 
tiea, which is ^e chssacter expressing 
their roots 

Radical vinegar, in chemistry. When 
acetate of copper, reduced to powder, is 
put into a retort and distilled, there comes 
over a liquid at first nearly colourless and 
almost insipid, and afterwards a highly 
concentrated acid. The (iistiilation is to 
be continued till the bottom of the retort 
is red-hot. What remains in it then is only 
a j> u dcr of the colour of copper. The 
acid product, which should be received 
in a vessel by itself is tinged green by a 
little copper which passes along with it ; 
but when distilled over again in a gentle 
heat, it is obtamed perfectly colourless 
and transparent. The acid thus obtained 
is exceeding pungent and concentrated. 
It was formerly distinguished by the 
names of radicai vinegar, and vinegar of 
Venus; it has since been found to be 
acetous acid combined with a new dos« 
of oxygen, and is called acetic add. 

RADICLE. See Plants. 

RADIUS, in geometry, the semi-disni> 
cter of a circle, or a right line drawn from 
the centre to the circumference. In tri- 
gonometiy, the radius is termed the 
whole sine, or sine of 90 degrees. 

RADIX, or rsoi; in mathematics, is a 
certain finite expression or function, 
which being evolved or expi^nded, ac- 
cording to certain rules, produces a 
«:ries. See SsHras. That finite expres- 
sion or radix is tlie value of the infinite 

series: thu^ \ r= .3333, ace. ^ « aill,fi(e. 

In the iHime way 

BAFT, a tort of float, formed by an 
assemblage of various planks or pieces of 
timber fastened together aide by side ; so 
as to be conTcyed nofe eonmodievsfy 
to an^ short distanee In a harbour or road 
than if they were separate. Th^ timber 
and plank with which merchant ships 
are laden, in the different parts of t«e 

£ e 
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Billic, ara attaelied tafether in this man- 

ner, in onlcr to flout them ofTlo the ship- 
p'nj*" The same mode isafUiptcd on the 
Thames in this country, on the Rhine, 
Md OA mmof of the hife lakes and riven 
in North America. 

RAGG. rowfev, in mineralogy, a class of 
aUicious stones, of a ilark grey colour, 
with many abining cn stala, having a gra* 
nular texture, and acquiring an ochr^ 
cms*, by exposure 'o the air. The speci- 
fic gravity IS about 2 8. It becomes some- 
what magnetic by being heated in an 
open 6re. In a str mg fire it melts with- 
out addition, but with more difficulty than 
basaltes. It consist! of 

Silieia 47.S 

Alumina » > • • . . 32 5 
Iron 2U 

1000 



lUee ifMief in some respeets similar to 
the rowley*ragg. The texture is obscurely 

laminar, or ratlier fibrous, but the Inminjc 
or fibres con.^ist of a congeries ot grains 
of a quartzy appearance, coarse and 
roughs it . effertesces with acids, and 
strises fire with the steel : it contains a 
portion of mild calcareous earth, and a 
anuil] portion ofiron. It is used asa whet- 
stone for coarse cutting tools. It is found 
about Newcastle, and in several other 
parts of England, where there are large 
locks of it in the hills. 

RAiA, the rav, in natural history, a ge- 
nw^ fif lishrs of Tlir- nrdor Cartilaginei. 
Generic character: five spiracles on each 
side, placed beneath, near the neck ; 
mouth beneath the head* transverse, be- 
set with teeth ■ h( :\d small, pointed, and 
not distinct from the body : body some- 
what rhomboidal. These fishes are found 
only in tiie salt water, where they feed on 
whatever aiiirnal 'Substances they meet 
with. They are sometimes of the w eight 
of two hundred pounds. They conceal 
themselves for the greater part of the 
winter in the mud or sand of the bottoms, 
and m consequence of being unprtivided 
with an air bladder, they are seldom seen 
near the sotfaoe of the water. The female 
is larg^cr than the male, and produces her 
oiFspring living, and nnlv one at a time ; 
the young extricating Itself gradually from 
ita eonfinemcnt, and rematnmgsome thne 
attached by the umbilical vessels, after Its 
complete appearance. There are nine- 
teen species. 

B. hatiib the sicatt» la one of the 
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largest of Che genus, weighing sonetimeii 

two hundrfd potincl=;; rxnfl one of this 
size is reported to h ;n ( iieen served up at 
St. John's Co i lege, Cambridge, England. 
It is the most esteemed speeies of the ge- 
nus. 

H, rlavata, or the thorn back, is much 
inferior to the skate in size and goodness. 
It inhabits the Me^terranean and other 
seas, and is distin^iisbed hy lis Irmrr 
curved spines on its upper surface. The 
above are riiomboidal. 

It paatinaca, or the stingray, inhnbits 
the Indian and Mediterranean seas, and 
its tail is armed with a very long serrated 
spine, with which it can inflict very for- 
midable woimds, and whieh it easts oflT 
every year. This was formerly supposed 
to contain the most subtle poison, aixl nn- 
cient naturalists have been extremely 
elqpant and glowing in their deaeriptions 
on this subject. It injures, however, only 
by piercing and lacemt ing, and to prevent 
this, the tail is almost always cut of}' as 
soon aa the fish is caught. These fishes 
often lie in ambuscade, and seize their 
prey by surprise, and frequentljr tnke it 
by active and persevering pursuit 

R. torpedo, the torpedo. Inhabits tiie 
Mediterranean and the North seas* and 
grows to rhe weiglit of twenty pounds. 
I'hisftsh possesses a strong electrical pow- 
er, and is capable of giving a very consi- 
derable shock through a nunlber of per- 
sons foriTiiiipf a communication with it. 
Tbis power was known to the ancient^ 
but exaggerated by them with all the fa- 
bles natural to ignorance, and It is onfy 
recently th:it the power has been ascer- 
tained to be truly electric. It is conduct- 
ed by the 'same substances as electricity, 
and intercepted by the same. In a mi- 
nute and a half no fewer tb u t fifty shocks 
have been received from ttiis animal, 
when insulated. The shocks delivered 
by it in air, are nearly four times as stro ng 
as those received from it in water. This 
power appears to be always voluntarily 
exerciiied by the torpedo, which occa- 
sionslly may be tooehed nnd handled 
without its causing the slightest agitation. 
When the fish is irritated, however, this 
quality is exercised with proportional ef- 
iieet to the degree of irritation, and ita 
exercise is stated, in every instance, to 
be accompanied b^ a depression of the 
eyes. W hen the animal exerts that be- 
numbing power from whnsh it derives its 
name, and when it operates by separate 
and repeated efforts, this is nlways the 
case, both in the continued, and in the 
inttantaneowi prooeaa^ the eyes, which 
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He at other timet pmnuieiit, ate irith* 
drtvn into their sockets, a circunitnce 

ven' 'latnrally attaching both to the con- 
densation anil disctiarge of the subtile 
fluid. Specimens havei^een teen of tbii 
fish weigh! n|^ fifty and even eighty 
pounds. It commonly lies in fnrtv fu- 
tbom water, and is supposed to siupiiy 
its prey by this extraoftiinary faculty, it 
is sometimes nearly imbedded in the 
sands of shallows, and is stated, in these 
cases, to give to any one who happens to 
tresd upon H, an astonishmg and over- 
whelming shock. On dissection, it was 
found to exhibit no material difference 
trom the general structure of the ray, 
eicepting with respect to the electric op 
ttlvanic organs, which have been minute- 
ly examined and detailed hv the celebra- 
ted anatomist, John Hunter. He states 
tkem ** to be placed on each side of the 
enainm and giUs, reaching thence to 
c«ch preat fin, and cxtcndiiicr longitudi- 
nally from the anterior extremity of the 
aninial to the- transverse cartilage, which 
divides the thorax from the abdomen." 
Prom the whole description, it appears, 
that these org'ans, as Mr Shiw o!)S( r\ es, 
constitute a pair of gaivainc bititenes, 
dilpoBedf in the form of perpendicular 
hexagonal columns ; u !»i!e, in the gym- 
notus elect ricus, the galvanic batterv is 
disposed lengthwise on the lower part of 
tile animnl. It is stated, that the torpedo^ 
in lis dying state, communicates shocks 
in more than usimlly rapid succession, 
but in proportional weakness, and in seven 
aiinutes, in these ettcnmstanees, three 
hundred and sixty small idiocks were dis- 
tinctly felt. On the same authority (that 
of Spallanzani) it is reported, that the 
young torpedo can czeicise this power at 
the moment after its birth, and even pos- 
sesses it while a foetus, several of these 
having been taken from the parent tish, 
and been found to commuiucate per- 
ceivable shocks, which, however, were 
mort' distinctly felt when these animals 
were insulated on a plate of glass. 

RAJANIA, in botany, so named in me- 
mory of John Ray, our celebrated natu^ 
ralist; a genus of the Dioecia Ilexar.dria 
class and order. Natural order oi ^ar- 
BKntacex. Asparagi, Jussteu. Essential 
chsMctcr : calyx six- pasted f corolla 
none; feiiKile, styles three ; germ inferi- 
or, three celled, with two of the cells ob- 
literated ^ seed one, with one wing. 
There are seven species ; these are climb- 
ing plants, by mcuns of the stem twisting 
towards U^c iefti the root is tuberous; 
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the Howeta ia a^llary spikes or racemes. 
They arc sll natives of the West Imlies. 

RAIL, in architecture, is used in differ- 
ent senses, as for those pieces of timber 
which lie horiaontidly between the pan- 
nels of wainscot; for those which lie over 
and under the balusters in balconies, 
staircases, and the like ; and also (or those 
nieces of 6mber which lie horizontallv 
nora post to post in feneei^ either wita 
poles or without. 

R^ii, (see Rallus) orty^omrtra, in or- 
nithology, a genus of birds of the order of 
Gnll«, the beak of which is shorter than 
the toes; it is of a compressed form, and 
terminated in a point ; btst the two chaps 
are equal in length. It is of the size of 
the common magpie, and is an elegant 
bird, of a bright-brown colour, variegated 
with black. spnt<? ; it is common in rich 
pastures, where its constant note is crex, 
crex, 

RAIN See METEonotosT. 

RAIN^au^e, a machuie for meaauring 
the quantity of rain that falls. There sfo 
various kinds of rain-gaug' S: that used at 
the apartments bclnnt^ing to the Uoyal 
Society at buuicrsei-house, is thus de* 
scribed. The vessel which receives the 
rain is a conical funnel, strengthened at 
the top by a brass ring twelve inches in 
diameter The sides of the funnel, and 
inner lip of the brass tvng, are inelined to 
the horizon in an angle of more than 65**, 
and thp outer lip is an angle of more than 
Su'^, which are such degrees of steepness, 
that there seems no probability either 
thatany riun which falls within the funnel, 
or on the inner lip of the ring, shall dash 
out, or that which falls on the outer hp 
shall dash into the lUnnel. 

Plate Xlll. Misc fig. 9. represents one 
of the best construction of rain gtiwges. 
it consists of a hollow cylinder, having 
within it a ooik-ball attached toa wooden 
stem, which passes through a small open* 
ing at the top, on which is placed a large 
funnel. When this instrument is placed 
in the open air in a free piece, the rain 
that falls within the circumference of the 
funnel will run down into the tube, and 
cause the cork to float; and the quanuty 
of water in the tube may be seen by the 
height to which the stem of the Boat ia 
raised. The stem of the float is so gra- 
duated, as to show by its divisions the 
number of perpendicular inches of water 
which fell on the surface of the earth 
since the last observation. It is hardly 
necessary to observe, that after ever^ 
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obfervation the cylinder imwt be enp- 
tied* 

A \-cry simple rr\In paug^, and eiie 
which will answer all practical purpoiei^ 
cojisists of a copper funnel, the area 
whose openinjf is exactly ten square inch- 
es ; ♦lie ftjruiet i< fixed in a bottle, and 
the q'lantity of rain caught is ascertained 
by multiplying the weight in ouncet by 
.173» which gives the depth in indietind 
par: - :\^\ inch. In fixing: the se gaupes, 
care must he taken that the rain may 
have free acccsii to ihem : hence the tops 
of b«ildinga are usually the best places. 
When the quantities of rain collcrt* ,1 In 
them at different places are compared, 
the instruments oughi to be fixed at the 
eeme beighta above the gromwl at botb 
places, because, at different heights, the 
quantities are alwt^n differcot,. even at 
the same place. 

RAD9BOW. The ninbow It e circular 
image of the sun, variously coloured. It 
is thus produced : the solar rays, entering 
the drops of faHing^ rain, are refracted to 
their Ibttfaer tiiffiicet» miA thenee, by one 
or more reflections, transmitted to the 
eye : at their emergence from the drop, 
as well as at their entrance, tliey suffer a 
lefhwtion, by which the rays are sepeimt- 
cd into their different colours, and these, 
therefore, are exhibited to an eye pro- 
perly placed to receive them. That this 
It the trae account of the fermaliOR of 
the rainbow appears from the followtn||f 
cons!'!erntions : 1 Th^t n bow is never 
Seen but when ram is tailing, and the sun 
thining'at the tnae time, and that the 
son and bow are always in oppoKte qiiar* 
ters of the heavens • this every one's ex- 
perience can testify. 2. That the same 
appearance can be artificially represent, 
ed by means of water tiirown mto the 
air, V, hen the spectator is placed in a pro- 
per position with his back turned to the 
sun: experiment wiH shew this. 3. That 
its formation, as above described, can be 
clearly explained from the properttc? of 
light, already demonstrated in the former 
parts of this dictionair. 

LetAB» (Plate Xni. MiaceL fig. 10.) 
he a drop of water, and C D, a pencQ of 
solar rays incident thereon ; if all the 
rays of any one colour, as red, belonging 
to the pencil C D, be refHieted to the 
same point G, and thence reflected, they 
will fall on the space, R Q, with the same 
obliquity, and at the same distances from 
each other at the refracted rays, if pro- 
ceeding backward from G, would fall on 
the space, T S, btit these, at their refrac- 
tion, wouid emerge into T V, C S, &c. 



ponliel to each oHwr, the rays, GV, 

0 H, will emerge from the drop parallel 
to each otfif-r, and therefore will enter an 
eye properly placed copiously enoug^h to 
cause a tenation ; a red colour will 
therefore appear in the direction of th^ 
ray«;, and so of others. Btit if the re- 
fracletl rays do not meet in the svam 
point, the reflected rays, (fig. 11.) fV, 
PQ, will notfaHon the surface ut tiie sam? 
distance from firli nthrr that I* T and- 

1 S do, though llieir obliquity to the sur- 
face be equal to that of the latter; there- 
fore, the refracted rayt will emer^, 
dlverjjing from mr h other, wad conse- 
quently will not ent<:r the eye copiously 
enough to cause a perception of tbelr co- 
lour. It it phiin, that where the rayt of 
any colour emcrf^c pnra^lcl, all these 
emcrtring rays will be inclined to the in- 
cident rays in the same angle. And by 
cakmlation it it fbond, that the red nfs, 
when they cn\crge parallel to coch other, 
make with the inri.lent rnvs an angle, 
ABO, (fig. 12.) of 42^ 2', and the violet 
an angle, A C O, of 40° IT', and the rays 
of the other colours, angles greater than 
the latter, and less than the former. 

if through the eye which receives the 
emerging rays, there be dnwn a fine, 
A X, parallel to the incident rays, it will 
make, with the emerging rays of each 
colour, angles, RAX, and V A Xi ^c. 
etnaA to the abore. This Une, A X, is 
cmed the axis of vision. The several 
drops placed in the lines, A R, A V, &c. 
will exhibit to the eye, at A, the several 
prismatic coloiirB retpeotively, as appeare 
from what hat been taid ; and if those 
lines be supposed to revolve with a coni- 
cal motion round the axis of vision, it is 
evident, for the same reaton, that all the 
dropt placed ill each of the conic sur- 
faces so generated will transmit the 
rays of each colour respectively to the 
eye, and therefore, that a number of olas 
cular, ooncentric arehet of the pritmalic 
colours adjoininr to each other will be 
exhibited to the eye. This explanation 
relates to the interior bow, whose co- 
kmrt, beginning from the outside, aie 
red, orange, he as in the prismatic spec* 
trtim This bow can never be seen, if 
the sun be elevated more than 42° 2' 
ahore the faoifzon { fot thohoiison, H 0, 
(fl^. 13.) always makes with the axis ef 
vision, A X, an an^le equal to the eleva- 
tion of the sun, '.' in the case here suted, 
the line A <l, lAarking the vertex of a 
rainbow, would fall entirely below the 
horizon. As the anterior bow is formed 
by one reflection and two refraction^ the 
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exterior bow is formed by two refiectioBS 
and two refractions at the surfaees oi' the 
drops of ^Itnir i«in. If the red rays of 

tny pencil, C D, (dg. 14.) of solar rays, 
after refraction intersect each other at R, 
so that when reflected at T V, they may 
proceed parallel withito the drop, afler a 
second reflection at X Q, they will pro- 
ceed to I. M, intersectintj each other at 
S, equally distant from X Q, as U is from 
T V ; and as the rays, Q T, X V, if they 
proceeded backw arc], would, after reflec- 
tion, so on the surfru f . N O, as to be 
refracted into parallel to each other ; 
so X M, Q L, fulling on tlie surface pre- 
cisely in tlie same circumstances, shall be 
rcfrartcr! td the eye parallel to eacli other, 
and tlieretore will enter it copionsf}' 
enough to cause a perception of tlicir 
colour, (snd so of the rest.) The red 
rays, when emerg'ing parallel after two 
reflection<^, :\re by calctilntinn found to 
make witii the incident rays, and there- 
fore with the axis of vision, aif angle of 
50° 57'. The violet niys, when emerging 
parallel, are found to make with their in- 
cident rays, and therefore with the axis 
of vistoif, an angle of 54fl V\ die other 
emerging rays meet the axis of vision in 
the intermediate angles. From hence it 
is easy to explain the generation of the 
exterior bow, (fig. 12.) in the same nan- 
ner as that of the interior. It is to be re* 
marked, that the order of colours in the 
exterior bow is the reverse of that in the 
interior, and the reason of this appears in 
the above explanation ; for A E, which 
mark*? the direction of the violet rays in 
the outer bow, contains, with A X, tlie 
axis of vision, a greater angle than A D, 
vbich marks the direction of the red 
rays, contains with the snme axis. The 
reverse is the case with the interior bow. 
It is evident, (for a reason similar to that 
given iirthe case of the faiterior bow,) 
that an exterior bow cannot be seen 
when the elevation of the sun is above 

RaHSBOw, bunar. The llocn MMBO* 

times also exhibits the phenomenon of an 
iris, by the refraction of her rftysin drops 
of rain in the night time. 

RAnrnew, laariNS^^ the sea bow, is a 
pbcnoraenon sometimes observed in a 
mtK5h agitated sea, when the wind, sweep- 
ing part of the tops of the waves, carries 
tiieoi alofl^ so tml tile rays of the warn. 
are reftaoted^ Ite. as in a coaUDon 
shower. 

RAISING pieces, or Rxasojt J»e€e«, in 
W^tceture, are piecM thait fie utite 



the beamst and over tbe posts or pun* 

cheons. 

RAISINS, grapes prepared by suffer- 
ing them to remain on the vine till tbejr 
are perfectly ripe, and theu drying then 
in the sun, or by the heat uf an oven. 

RAKE of a shipy is all that part of her 
hull which hangs over both ends of her 
keel. That which is before is called t!ie 
fore-rake, or mke-forward; and that 
part which is at the setting on of the 
stern-post is called the rake-aft» or after- 
ward. 

RAKING, the act of cannonading a 
ship on the stern or head, so that the 
balls shall range the whole length of tl^ 
cU cks, which is one of the most danger- 
ous circiiraslances that can happen in a 
naval action « this is frequently called 
raking fore and aft, and is stmilar to what 
is termed by engineers enfilading. 

RALfXTS, the ;rr?', in natural history, a 
genus of birds of the order Grallz. Ge- 
iierie character: bill slender, slightly 
compressed, and incurvated ; nostrils 
small; tongue rough at the end; body 
much com{}res8ed; tail very short. There 
•re twenty4wo species^ of which we shall 
BO^e the following : 

R. aquaticus, or the water-rail, is fre- 
quentlv to be seen in England, and is 
about HNir ounces and a half in weight. 
It resides in moist situations, aboumSng 
in sedges anrf reeds, where it finds cover 
and securitv. It is timid and solitary, flies 
with considerable awkvaidness, with its 
legs hanging down, and shows great re« 
Inctance, even w!ien much pressed by 
the sportsman and his dogs, to take wing. 
It runs with wonderful rapidity, and sel- 
dom rises in the air till it has fiitigued 
both itself and its pursuers by an ex- 
hausting progress on its feet. It swims 
with tolerable ease, and where tiieie are 
way weeds upon the water, will run over 
them with great lightness, ft is migra- 
tory, and winters in Africa, its flesh is 
good See Aves, Plate Xlll. fig. 1. 

R. porzana, or the water crake or 
skitty. This also is fond of low and 
roarsliv gi'ovirtds, in which nre covers of 
reeds and rushes, and in whicli li shelters 
Itself in iecutity. It is eztremeljr timid 
and sequestered, eluding observation by 
itsperpetual vigilance and lurking habits. 
Its nest is formed, with singular care, of 
aatted nishea, andniatefialB wUeh will 
float on the water, on which it remains 
tied, by some filaments, to the stalks of 
reeds, bv which it is prevented from be- 
mg earned away by the tide or omnrent 
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Ww bifd iiin greatctftaen for the tible. 

In!i\'' >^ Europe. 

RAM, in zoology, the mak ot Uie sheep 
kind. See Ovi». 

Bax, hatterin^n tQ anttqttitjrt • military 
<mgine used to batter ana beat down the 
waTls of pUiccs brsicged Tile battehit^ 
ram was of two sort**, tbe oqc rude and 
pliin, the other compound. The former 
seems to have been no more than a g^rcat 
beam which iJie soldiers bore on their 
arms and ttiiuuiders, and with one end of 
it by main force anailed the wel). The 
compoond ram i$ thus described hy .Tose- 
phus : it is a vast beam, hke the mast of 
a ship, strengthened at one end with a 
head of iron» aomething reaemblinip that 
of e ram. whence it took its name. 

Ram*s hear!, in n ship, is a great block 
belonging to tlic tore and main halliards. 
It hat ime ahivera in it, into which the 
halliards are put, and in a hole at the end 
of it are reeved the ties. 

UAMMEU of a i^m, the gun-stick, a 
raduaed ineharg^in^ of a gun, to drive 
home the powder, as also the shot and 
the wad, which keeps the shot from roll- 
ing out The rammer of a great gun is 
used for the aame pnrpeae. It baa a 
round pieee of wood at one end, and the 
other is usiially rolled In a piece of sheep- 
skii^ fitted to the bore of the piece, and 
is uaed to clear her after abe baa been 
diacharged, which is called sponging the 
piece. 

RiVMPANT, in heraldry, a term ap- 
plied to a lion, leopard, or other beast, 
that stands on his hind legs, and rears up 
his fore feet in the posture of climbing", 
shewing onl^ one half his face, as one 
eye, Sec. It is diiferent from saUent, in 
which the beast seema apringingforward, 
ii if making a sally. 

RAHPAKT, in fortification, is an ele- 
•>ntmn earth round a place, capable of 
raoitin^ the cannon of an enemy, and 
formed into bastions, curtins, &c. A ram- 
part oupfht to be sloped on both sides, and 
to be broad enough to allow room for the 
matching of waggons and cannon, beride 
tliat allowed for the parapet which is rais- 
ed on it : its thickness is generally about 
ten or twelve fathom, and its height not 
sbove three, which is sofficient to eover 
the houses from the battery of the can- 
non. The rampart is cncompassPfl with 
a ditch, and is sometimes lined or forti- 
fied on the inside. Upon the rampart the 
aold&ers continually keep guard, and 
pieces of artillery are planted there for 
the defence of the place. 

XAKrAMy in ciTil architectore» ts uaed 



RAN 

for the space left between the watt of « 
city and the neit houses. 

RAMPHASTOS, the toucan^ in natural 
history, a jrenus of birds of the order Pi- 
cas. Generic character: bill extremely 
large, bellow, earinated on the top, and 
serrated at the ed^'^es ; nostrils long, nar- 
row, and behind the base of the bill; 
tongue cdiaied. These birds have been 
met with only in South America, and 
there merely between the tropics, being 
totally incapable of sustaining the cold. — 
They subsist on fruits, particularly of the 
palm tree. They build in the hollowa of 
trees, and genemlly in recesses prevtoos- 
ly formed for the same purpose by the 
woodpecker, their own bill being exqui- 
site ly tender. They are easity tamed and 
familiarized, and several species have 
been brought to England, where fruits, 
fish* and flesh, have been, promiscuously 
devoured by them with considerable to* 
racity. Whatever was received the 
bill was thrf)wn into the air, and on its re- 
turn caught, and without the slightest 
mastication, or almost compression, in« 
stantaneoualy awallowcd. The climate 
ainnc appeare^l tn disagree with them. 
There are seventeen species enumerated 
by Gmelin, and fifteen by Latham. For 
the yellow-throated toucan, see Ave^ 
Plate Xlll. fig 2. 

"Ran, an old Eng:lish word, denotinj^ 
open and barefaced robbery ; hence has 
obtained the phrase, ** he has taken all 
he can rap and ran." The word has been 
defined by law writers: ** Ran dicitur 
aperla rapinu qiiar iiegari non potest." 

RANA, the fn>^* in natural history, a 
gfoiis of Amphibia of the order Reptiles. 

Generic character : body four-footr d, t ii!- 
less, and witliout any integument but the 
skin; hind legs longer than the fure. 
There are thirty-six species, of which the 
following deserve the chief attention: 

M. bufo, the tond, i?fnund in shady and 
damp situations lhrou^4iont Europe, ;ind 
often is met wLih iii cellars, concealed in 
reccsaea and holes, which it sometimes 
prepares for itself, but generally finds 
already accommoviated to its purpose. 
In spring it moves towards tiie water, 
and lays its ova in a brilliant band of glu- 
tinous substance, several feet in lei^^. 
The ova appear like beads of jet, and in 
fourteen days these convolved larva: are 
developed and.awim about, nounahiiig 
themselves by insects and vegetable 
substances, till their t:iil disappears, and 
their legs are formed, and they pass 
hum water to land. The toed is always 
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covered with tubereles, is genertlly of a 

daric brown colour abore, and a lig'ht yel- 
low on the lower parts both of the body 
and iimbs. It lives to a considerable age, 
aiiTvirifig, in some instances, ef^n twenty 
years ; and the case of a toad, which arriv- 
ed at the age of forty, is mentioned by 
Mr. Pennant. This was remai kable, not 
only for its longevity, but for being in a 
great degree domesticated. It was in- 
troduced to the table of the f;\mily, caught 
its food» consisting of insects, with great 
alertness and dexterity, grew to an un- 
common ttae* would approach on being 
called by a particular name given to it, and 
regularly resided in a hole under the gar- 
den steps. The idea formerly entertaio* 
ed of venomous qualities possessed by 
this animal, and on whicli the writers of 
almost every age have expatiated with 
firm' befief, are now aacertatned to be 
^oundless, and the toad is regarded as an 
inofTensive animal, at least with respect 
to mankind, on whom its touch or bite 
never produces any serious injury. The 
small lizard appears, after biting the 
toad, to experience a temporary paraly- 
sis ; even the mouths of dogs are stated 
to be somewhat irritated and inflamed by 
the exudation in the skin of this animal, 
?n a state of alarm and irritation. But 
the limpid fluid, which it otherwise dis- 
charges during this state, is said to be 
free from even the slightest corronve 
quality. The exudation of some other 
species, however, is considered to be 
highly acrimonious. I'he statements 
%rhtch have repeatedly been published 
of toads found living in large blocks of 
wood and of stone, with no perceivable 
inlet for the air, and touclied on all sides 
by the substance in which they were in- 
closed, appear to savour of the marvel- 
lous, and such representation?? are certain- 
ly not to be credited upon light authority. 
It is ascertained that a toad will live for 
many weeks, and even months, in a very 
small case, or under a pan buried deeply 
in the earth. A gentleman inclosed three 
toads in three boxes before the menbeis 
of the French academy, and covered theae 
boxes with thick mortar, leaving them in 
tll^apartments of that Society, and atter 
iMMwti ttonths the boxea were opened, 
and two of the animals were found ftili 
living. The eyes of the toad are remark- 
able for their clearness and beauty, and 
excite sensations of a very different na- 
ture from that disgust and even horror, 
which its g'cneral appearance almost uni- 
versally excites. See Amphibia. Plate II. 



The commoo toad of the United Sfatei 

bears considerable resemblance to this, 
but is specifically distinct^ as well in the 
external characters of the body as in its 
habits: the bufo walks, but that inva- 
riably leaps To the toad of the United 
States deleterious qualities have been at- 
tributed i when provoked or captured, it 
is apt to eject its urine ; if thisfdbon the 
hand, or any part of the body, it is suppo^ 
ed til at warts will be the consequence; 
this is a vulgar error, and may have ari» , 
sen from the repulsive appearance of the 
animal, and the wart-Uke tubercles of its 
body ; a species of toad in Carolina has 
been described by Shaw under the name 
nf Zentiginom. 

R. cornuta, or the homed toad, is dis- 
tinguished by two sharp horns on its he rut, 
or rather by so peculiar a structure ot the 
upper lids of its eyes, as to produce the 
resemblance of horns, its mouth is of a 
most extravagant width, and in the whole 
list of amphibious animals, it is diflicult 
perhaps to point out one equally calcu- 
lated by deformity and ugliness to excite 
disgust It is found only in South Ame- 
rica. 

R. pipa, or the Surinam toad, is much 
larger than the common toad, being some- 
times seven inches in length. 'I'his ani- 
mal is almost equally loathsome with the 
last, and is distinguished particularly by 
that curious deviation from the general 
course of nature, the exclusion of Its 
young from its back, wiiich contains a va- 
riety of cells for their residence, and a 
certain degree of maturation. It appears, 
however, that the ova are first deposited 
on the marg n of some stag-nant water, 
and afterwards, witli great care, collect- 
ed on the back the female, and pressed 
into the cells, which are at particular sea- 
sons opened for their reception, and im- 
mediately on receiving them close over 
them. Here the young, from the egg state 
to that of the Udpole, and from the lat- 
ter to the form of the perfect animal, and 
after tlie expiration oi three months from 
their enclosure, are dislodged in this ma- 
tured sUte. In the space of five davs 
one female has been seen to exclude in 
this manner sevens-five young ones. 
' R temporania, orfiog, ismet with al- 
most every where throughout Europe, in 
low and wet situations, where It can pro- 
cure^ that food on which it principally 
subnsts, worms and insects. During the 
heat of summer it generally resides in wa- 
ter, and is able to swim with great dex- 
tenty, its hind feet being furnished w ith 
strong webs, admirably adapted for this 



Digitized by 



RAN 



HAN 



exercise, and in winter it remains imbed* 
ih'd in tlie muddy bottoms of pooU, or 
lodges in deep recesses in their banks, in 
« itHe of torpor, fmn vhich it is revived 
bjr the tnftuenee of toting. In March it 
deposits "N-umulatiori of transparent 
ovaf from wiucli, wjUiin about u OMmUly 
■re hatclied tadpoles, every egg in tbo 
mean time advancing daily in »ize, so thit 
befnrf- the expiration of this period, the»e 
tadpoles may be clearly seen struggling 
in the viscoua fluid which iiiiToiuids tncm. 
When flnt hatched, they subsist on the 
rcmntnder of ihisi glutinous fluid. These 
animnl s appear to possess Uttle more thin 
bead and laiU and exhibit » singular con* 
tnstto the form of the animal which they 
are dcstinetl pei fcct!} tn resemble. The 
internal structure of the old and young is 
little lew diH'ercnt than Uieir external ap« 
pearance. These Miinelalive to the age 
of twelve or fifttrn years, an<l do not at- 
tain their matiirity before tlieir hfth year. 
They will survive the amputation of se- 
Tern of ^eirorgena/end of consequence 
■W»«t possess a strong principle ol vitality. 
They are fond of baskini| in tiie sun, can- 
not well dispense with water fur mxy con- 
sideralile time, tnd ere ineft|Mible of sua. 
laining rigoroas cokL See Amphihie, 
Plate II. fig 1 

B. esculenta, ur green frog, is much 
larger than the laet apeciety and abounds 
in many countries of E'lropc, though but 
rarely to be found in England. These ani- 
mala croak so loudly as to be heard at a 
▼eiy grest distanoe, and to ptodnee great 
ttinoytnce. They are extremely vora- 
cious and will occasionally seize small 
birds, and chickens and ducka when very 
young, swallowing then entire. Tb^ere 
in some places much used for food, par- 
ticularly in France, and tlimight fittest fOT 
the table in the month of June. 

R. ettesbeiftn*,ortbe buU-lrog, isfonnd 
in North America, and growatothe length 
of eighteen inches from the nose to the 
hind feet. lt:i sounds resemble the low- 
ing of a bull. In Virginia these frogs ate 
supposed to be great purifiers of the 
water. On being surprised by the travel- 
ler, they make two or three leaps, and 
plunge into the water, where they M«se> 
euro ftom molestation. They are highly 
mpncimis, of^en committing greet depre- 
dations on the poultry. 

R. paradoxa, or the paradoxical frog, 
is of the size of the firog of Europe, and 
is found rhitfl}' in America, and particu- 
larly in Surinam. It is remarkable for the 
circumstance, of the tadpole bearing a 
greater proportion to tiie sin of tbe p«r 



rent animal than in any other species. 
This proportion, indeed, is truly extnot* 
dinary and curious. 
R. sebra, or the zebra frog, is a native 

of Carolina and Virginia, and is by far 
the largest of the sleml r brnlied frogs. 
It is of a pale reddish brown, and beauti- 
fully marked^ transversely, on the bask. 
and limbs, with bars of a chesnut colour. 

R arborea, or tree frog, is not found 
in Great Britau), but is met with in vari- 
ous other parts of Europe, and in ele- 
gance and activity is superior to every 
other European 'Species. In summer it 
resides in tlie wood^, and haunts the trees 
in ^ueat of insects, which it approaches 
on Its belly, in the same manner as a cat 
to a mouse, and at length seizes with an 
elastic and inst&idaneous spring. It is 

£articularly nuisy on the approach uf rain. 
I winter it takes up its abode in tlie bot- 
toms of tlie waters, remaining tiU the 
spnn)^;- m a state oi torpor. 

RANCIDITY, in chemistry ; fixed oils 
are liable, by keeping,to undergo a change 
well known by the name of rancidity. 
Tht-y become thick, acquire a brown 
colour, an acrid taste, and a ilih tgreeable 
sm^. The oil thus altered converts 
vegetable blues intj^ red, and of course 
contains an acif!. It '-s believed that this 
change is owing to the aitemtion of the 
foreign subatanees present in oUs^ ot to 
the action of those foreign bodies upOtt 
the oily matter itself. Several of the 
iixed oils, when newly extracted^ let fai^ 
on Btamfing, a quantity of mucifaiginoiis 
matter; and from the experiments of 
Schcele, it appears probable that they 
always retain less or more of a similar 
principle. , 

RANDOM Bkat, in gunneiy, is a shot 
made when the muzzle of a e^nn is raised 
above Che horizontal line, and is not de- 
signed to shoot directly, or point Uank. 
Toe utmost random of any piece is about 
ten times as far as the bullet will g^o point 
blank. The bullet will go furthest when 
the piece is inounted to about forty-five 
degrees above the level nnge. 

KANGE, in gunneni', the path ofaiuil 
let, or the line it describes from ttie 
mouth of the piece to the point where it 
lodges. If the piece lie in a line parallel to 
the horizon, it is called the riu^ht or level 
ran|^e : if it be mnnnted to fori y five de- 
grees, it IS said tu have the utmost range, 
all others between 0^ and 4SP ere called 
the intermediate ranges. 

EA.NK, the- order or place allotted a 
person, smuble to his quality or merit. 
See PmicnBiroB* 
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tUvK, in war, is a row of floldiers^ 
placed side by side. To doable the ranka, 

IS to put two ranks into one. To close 
the ranks, is to bring the men nearer ; 
wad to open tfaein» is to aettlieni fbrtfaer 
apart 

RANSOM, was the sum formerly given 
b^ captains or passengers for the redemp- 
tioo of a ▼etKi captured by pirates. Thia 
it now prohibited by statute. 

RANUNCULUS, in botany, croufoot, 
a genua of the Poiyandria Polygynia class 
and Older. Natural order . of liultisiliqux, 
Uaoma. Ranuneulacex, Jusaieu. Essen- 
tial character : calyx iive-Ieaved ; petals 
fire to eight, with a honied pore at the 
chw t seedt nalBed. There are fifty-nine 
ipecies. R aeSnitifolius, acoaite leaved 
crowfoot, is a very handsome species, 
about three or four feet in height, branch- 
ed; atema hollow within; leaves large, 
digilate, three-Iobed, divided to die base ; 
segments lanceolate, hirsute, especially 
at the base ; flowers white, terminating 
each branch ; petals roundly serrate. 
Native of the Alps of Europe. The dou- 
ble flowering variety has been obtai ned by 
seeds, and is preserved in many gardens 
for the beauty of ita flowera. Bj soaie 
gardeners it la called fitiivmaid of France. 
The Persian crow-foot, or garden ranun- 
culus, has been greatly improved by cul- 
ture, and many new flowers obtained 
from aeeds, amongst which are several 
with semi-double flowers, which produce 
seeds ; and from these there are such 
prodigious varieties of new flowers an- 
mieUy obtained, which are large^ and of 
guch variety of beautiful colours, as to 
exceed all other flowers of that season ; 
many of them are finely scented ; the 
fialiy when strong, generally produce 
twenty or thirty flowers upon each j it ia 
m native of the Levant, 

RAPE of women, is where a man has 
civnal knowledge of a woman by fbrce^ 
and against her will, which is by our law a 
capital felony, and subjects the offender 
to the punishment of death, which is ne- 
■il JWniiHiiil By 18 Elizabeth, c. 7, if 
any person shall, unlawfully and carnally, 
know and abuse any woman child under 
the M;e of ten years, whether with her 
cMMNmtoragainat it^ he ahall be punish- 
ed as for a rape. And it is not a sufTicicnt 
excuse in the ravisher to prove that she 
ia a common strumpet; for she is still 
nader tiM pro t ecl ien of the law, and maf 
not be forced. Nor is the offence of a rape 
nutigated, by showing that the woman at 
last yielded to the violence, if such her 
eonaent were forced by fear of death or 

TOL.X. 



duress ; nor ia it any ezeoie that she con- 
sented aller the fact. 

Rape is also a name gfiven to a division 
of a country, and sometimes means the > 
same as a hundred, and at other times 
signifies a division consisting of several 
hundreds; thus Sussex is divided into 
aix rapes, every one of which, besides ita 
hundreds, haa a castle, a river, and a fo» 
rest, beloiigingto it The like parts in 
other counties are caUad tithing^ Ifthei^t 
or wapentakes. 

RAPHANUS, in botany, radUh, a genua 
of the Tetradynamia Siliquosa cJaia and 
order. Natural order of Siliquosjc, Cru- 
ciformes, or Cniciferac. Essential charac- 
ter : calyx closed ; siUque torose, subar- 
tieolate, cylindrieali glands four, two be- 
tween each shorter stamen and the pistil, 
and two between the longer stamens and 
the calyx. There are six speciea. R. aati- 
vus, common garden radish, haa a laige 
fleshy, fusiform, annual root ; stem up- 
right, thick, much branched and diffused, 
rough, with pellucid bristles; leavea 
rough; calyx green, rough httred; pe- 
tals pale violet, with large veins runmng 
over them. It is a native of China. There 
are four varietiea of the common radish, 
vis, the long-rooted radish; the smalt 
white turnip-rooted or Naples radish ; 
the black Spanish radish ; and the large 
turnip-rooted, or white Spanish radi^. 
The first variety is that which la com- 
monly cultivated in our kitchen gardens 
for its roots; of this there are several 
subordinate variations. 

BAPHlDIA,hi natural bistotj, a genua 
of insects of the order Neuroptera. Gene- 
ric character: mouth with a curved tooth- 
ed homy mandible ; thorax long, cylin- 
drical ; three stemmata; winga defleoed ; 
antennx filiform, as long- as the thorax, 
the anterior part elongated and cylindri- 
cal ; four feelers, very short, filiibnD ; tail 
of the female terminated by a large re* 
curved bristle. There are two species, 
triz. the R. ophiosis, a smallish fly, with 
rather large transparent wings, and a nar- 
row thorax, str e t c hi ng forwarda In a re- 
markable manner ; it is found on trees in 
summer, though but seldodi ; the pupa 
resembles the complete insect, except 
being destitute of wings. R. rotata,iBen- 
timicd by Gmelin, has, by other natural- 
ists, been supposed to be a mere variety 
of the ophiosis. Dr. Shaw mentions two 
other species, ii£r. R. comuta, which in 
size is equal to one of the larger dragon 
flies, and is distinguished by its very long 
horn-like jaws, which extend far beyond 

the thotta^ and areteraunatcd by a Wfld 
Pf 
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tip ; the vingt ire lai|pe, retieutsled* and 
semUtrmnsparent It is a natiTe of North 
America. R. mantispa, a small species 
that has the habits of the genus Mantis, 
and !• Mppoted by tome to l»elong to 
tlittgeRoa. 

RAREFACTION, In physics, is the 
malitnga bod^' lo expand, or occupy more 
foom or ipaQe, without the aecesnon 4if 
new matter. It is by rarefaction that 
gunpowder tnlc»*s f H"» rl ; and to the same 
principle also wc owe eolipiles, thermo> 
■leteti, ficc. The deme to which ait ia 
rarefiable. exceeds all imagpnation ; per- 
ItnpH iTK^f^fl im degree of expansion is 
absolute iy bcyund all limits. Upon the 
tarefiwtioii or the air is ftmndcd the me- 
thod ot measuring ahit ltd cs by the baro- 
meter; in ull casps of which the rarity of 
the air in iounil to be inversely as the force 
that oompreiaei it^ or invenelj aa the 
weight of^ all the air above it at any place. 

The open air, in which we breathe, 
says Sir Isaac Newton, is 8 or 900 times 
lighter than water, and by eonieqyence 
8 or 900 times rarer. And since the air 
is compressed by the weight of the in- 
(Uimbent atmosphere, and the density of 
the »r is proportionable to the com press- 
ing' force, it follows by computation, that 
at tlie height of aSoiit seven English miles 
from the earth, the air is four times rarer 
than at the aurliuso of the earth $ and at 
the height of 14 miles, it is 16 times riirer 
than at the surface of the earth ; and at 
the height of 21, 28, or 35 miles, it is re- 
KpeetiTely 64, 256, or 1024 timea rarer, or 
thereabouts ; and at the height of 70. 140^ 
and 210 miles, it is about 1,000,000, 
1,000.000,000,000, or 1,000,000,000,000, 
000; Itc. 

Mr. CoteahaafiMind»fhmi experiments 

made with k thermometer, that lincrrd- 
oil is rareticd in the proportion of 40 to 
39 in the heat ofthe human body : in that 
of 15 to 14k >n that decree of heat 
wherein water is maile to boi! ; in the 
proportion of 15 to 13, in that degree of 
neat wherein melted tin begina to har- 
den ; and finally in tiie proportion of 23 
to 20, in that deforce wherein melted tin 
arrives at a perfect koii<iity. 1 he same 
author discovered, tliat the rarefaction of 
the nr* in the same degree of heat, is ten 
limes greater than that ofthe linseed oil ; 
and tlie rarefaction of the oil about fif- 
teen times greater than that ofthe spirit 
of wine. 

RASAXT, or Kazi^tt, in fortification. 
Rasant-Haiik, or line, is that part of tho 
curtain or flank, whence the shot explod* 



ed raae, or gltnee along the wrfaee tf 

the opposite bastion* 
RA I' See Mus. 

KA 1 CH, or Rasb, in clocl£:-work, a aoK 
of wheel having twelve fanga, whieb 

serve to lift up the detente eveiy hour^ 
and make the clock strike. 

RATCilE 1 b, in a watch, are the small 
teeth at the bottom ofthe ftiay, or barrel, 
which stops it in winding up. 

I? ATE, a standanl or proportion, by 
wlucii either the quantity or value of a 
thing ia adjuated. 

Rats of a »hif> of -mar is its order, de* 
pree, or distinction, as to magnitude, bur- 
den, *:^c. The rate is usually accounted 
by the lengtli and breadth of the gun- 
deck, the number of tons, and the num- 
ber of men and gfuns the vessel carries. 
Of these there are six rates. A first rate 
man of war has its gun-deck fitiin 159 to 
174 feet in length, and from 44 to 50 feet 
broad ; it contains from 1313 to 1882 ton?, 
has from 706 to 800 men, and carries 
from 96 to 100 guna. - Seeond eate shipe 
have their g-un-^lecks from 153 to 165 
fee! Inn<r, raid from 41 to 46 feet broad; 
they contain from lUbD to 14^2 tons, and 
cariry from 534 to 640 men, and from 64 
to 90 guns. Third rates have their gtin- 
decks from 140 to 158 feet in leno:th. 
from 37 to 42 feet broad; theycontam 
from 871 to 1363 tona; cany fron 389 te 
476 men,and from 64 to 80 guns. Fourdi 
rates are in length on the pun-decks from 
118 to 146 feet, and from 29 to 38 broad ; 
they contain ftom 448 to 915 tons ; carry 
from 336 to 346 men, and from 48 to 60 
guns. Fifth rates have their frtm-dccks 
from lOU to IW feet long, and from 24 to 
31 broad; they cootun from 359 to 543 
tons, and carry from 145 to 190 men, and 
from 26 to 44 gtins. Sixth rates have- 
their gun-decks from 87 to 95 feet long, 
and from 23 to 35 feet broad ; they con- 
tain from IS2 to 256 tons, carry firom 50 
to 110 men, and from 16 to 24 guns. 

It is to be observed that the new.built 
ahipaaie much larger, as well as better, 
than the old ones of the same rate; 
whence they double numbers all along-; 
the laiger of which express tiie propor- 
tions or the neW'built ships, as the Jkae 
those of the old ones. 

HA TIO, in mathematics, is the rehtioit 
which one quantity bears to another in 
respeet of magnitude, the comparison be- 
ing made by considering how of^en one 
contains, or is contained by, the other. 
Thus, in comparing 6 with 3, we observe 
that it hai a certain magnitude with re- 
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tipect too, whicli it contains twice; again, 
•Q corapftring it with S, we tee that it hat 
a different relative magnitude, for it con- 
tains 2 three times, or it is greater wh^n 
OHDpared with 2 than it is when compar- 
«d wiUi 3. The ration of « to 6 is usually 
expressed by two points placed bitween 
them, thus, n ■ b ; and the former is called 
the cttUecedent of the ratio, the latter the 
tmmqumnk When one antecedent is the 
same multiple part, or parts, of its conse- 
«[uent, that another antecedent is of its 
consequent, the ratios are equal. Thus, 
the ratio of 4 : 6 is equal to the ratio of 
S:3»j.e. 4 has the same magnitude when 
compared with 6, that 2 haawhen com- 

4 2 • 
fared with % aince - s: -r the ratio of a» 



c 
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k is equal to the ratio of c : if - 
• a • c 

heemise - and represent the multiple 

part or parts Uiat a is of 6, and c of d» 

If the terma of a ratio he multiplied or 
divided by the same qtuuiti^, the ratio is 

not altered. For ^ » ^> 

o in b 

That ratio is greater than another, 
whose antecedent is the greater multiple 

part or parts of its consequent. Thus, 
the ratio of 7 : 4 is greater than the ratio 

7 35 

of 8 : 5 ; because t ^ >s greater tlian 

8 32 

J or These conclusions iollow imote- 

diately from our idea of ratio. 

** A ratio is called a ratio of greater in- 
equaiitpr, of less inequality, or of equality, 
according aa the antecedent is greater, 
leas than, or equal to, the consequent." 

^•*A ratio of greater inequality is dimi- 
nished« and of less inequality increased, 
by adding any quantity to both its terms. 
If to the terms of the ratio 7:4, 1 be add- 
ed, it becomes the ratio of 8 : 5, which is 
Jesa than the former. And in general, 
let X be added to the terms of the ratio 
a • by and it bccoincs a -f- r : 5 -4- x, 
wliich is greater or less than the for- 

mer, accoidinif as ^ is greater or 
less than or by reducing them to a 

common denominator, as ia 

A . * + a? 

greater or less than —]t^t that is, aa 

b is grater or less titan a, iience, a ra- 
tio of greater iuequality is increased, and 



of less inequality diminished, by taking 
from the terma a quantity Icaa thtti either 

of them. 

If the antecedents of any ratios he 
multiplied together, and also the conse- 
quents, a new ratio reaulta, which is aaid 
to be compounded of the former. Thus, 
a €ib d\% said to be compounded of the 
two o : b and c : d. It is also sometimes 
ealled the sum of the ratios; and when 
the ratio a : 6 is compounded with itself, 
the resultinp;- ratio a* : is called the 
double of the ratio of a : 6 ; and if three 
of these ratios be oompounded together, 
the result d3 : b^ is called the triple of 
the first, &c. Also, the ratio of a: b is 
said to be one-third of the ratio of a3 : 63; 

1 1 

tnd oi" : 4«n is sud to be an m^h part of 

the ratio of a : b. 

Let the first ratio he, a - 1 ; then a* : 1, 
ai : 1, ... a» : i, are twice three times, ....n 
times the first ratios where n, the index 
of a, shows what multiple, or part, of the 
ratio c/n : 1, the first ratio, o ■ \, is. On 

this account, the indices, 1, «, J n, are 

called measures of the ratios o* : 1, a' : 1, 

o3 : 1 an . I. 

" If the consequent of the preceding 
ratio be tlie antecedent of the succeeding 
one, and any number of such ratios be 
taken, the ratio which arises from their 
composition is that of their first antece- 
dent to the last consequent Let a : b, 
b :e, cd, 8bc. be the ratios, tiie com* 
pound ratio \s a X b X c : c X 
or dividing by b X c, « - ff 

"A ratio of gi-eater inequality, com* 
pounded with anothea, inoreaaea it ; and 
a ratio of less inequality diminishes it." 
Let the ratio of a,* ; y be compounded with 
the ratio of a : b and the resulting ratio 
axzbt/ 'i9 greater or less than the ratio 

a : according as is greater or less 

than ^, i. a aooofdin^ as « ia grsajter o» 

less than ^. 

*' If the diffierenee between the aote^^ 
cedent and consequent of a ratio be small 

Avben compared with either of them, the 
double of the ratio, or the ratio of their 
squares, is nearly obtained by doubling 
this difference." 

Let a T • a be the proposed ratio, 
where x is small when compared with a 
then a*-l-2ox+a:*:o*lathe ratio of the 
squsres of the antecedent and conse- 
quent ; but since x is small when compar* 
ed with a, X- or a* X w small when 
compared with 2 a X x, and rouchsmalleiv 
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tbu a X «; tli«f«fer«f 8 ac : «% 

or a 4- 2 X : o will nearly exprett the fa* 
Uo of o* -|- 2 or -f- -^r* : 

Xbus the ratio of the square of iOUl to 
the square of 1000 is neariy 1003 s 1000 ; 
the real ratio is 1002. Wl : 1000, in which 
the nntecedent difTcrs from its appn)xi- 
mate value only by one thousandth part 
of an unit 

Hence the ratio of the square root of 
ft -|- 2 X to the square root of a is the ra- 
tio a X X : fli nearly, that is, it the diii'er- 
enee of two quantiUet be snuill with re* 
spect to either of them, the ratio of their 
square rootii is nearly obtained by baiv> 
ing then- diticrence. 

In the same manner, a -|- 3 « : a; « 
-4- 4x : a; a + wu* t a t are nearly equal 
to the ratios a H- x]J : o^t a + $ 

a -h rifn ■ ant; a mxhe small when com- 
pared witJi a. 

Or we nia]r treat the subject diflerent- 
]y, thus; ratio ia that relation of homo- 
penoous things, which determines the 
quantity of one from the quantity of 
another, without the intervention of a 
third. Two numbers, lines, or quantities, 
A fin R, bcln^' proposed, their relations 
one to anotticr may be conudered under 
one of these two heads: t. How much 
A exceeds B, or B exceed* A : and this 
is found by taking" A frf)m B, Or B from 
A, and is cailed antkmetic reason, or 
ratio. 3. Or how many timea and parts 
of a time A contains B, or B cmitaina A ) 
and this is called geometric reason, nr 
ratio i (or, as Euclid defines it, it is the 
tmilMial habitude, or respect, of two mag. 
nitudes of the same kind, according to 
quantity ; tliat is, as tf) how often the one 
contains,.or is contained m the other;) 
and is fowid by <Uviding A by B, or B 
by A ; and here note, that the quantify 
which is referred to another quantity, i^ 
called the antecedent of the ratio : and 
that to whieh the other is referred is 
ealled the consequent of the ratio ; as, in 
the ratio A to B, A is the antecedent, 
and B the consequent. Therefore any 
quantity, as antecedent, divided by any 
quantity as a consequent, gives die ratio 
of that antecedent to the consequent 

* Tbui the ratio of A to B is ~, but the 
ratio of B to A is and, in numbers, the 
'zaiio of 13 to 4 b ^ a: 3, or triple; but 
the ratio of 4 to 13 is ^ » |, or sab. 



The quantitiee, tboa compared, moat 

be of the same kind; that is, such which, 
by nutltiplication, vnny be made to eX' 
oeed one the other, or as these quantities 
are to have a ratio between them, 
which, being multiplied, may be made to 
exceed one another. Thus, a line, how 
short soever, may be multiplied, that is, 
produced so long as to exceed in lengtk 
any given right line, and consequently 
these may be compared together, and 
the ratio expressed; but as a line can 
' never, by any multaplicakion wluttever, 
be made to have breadth, that is, to bo 
made equal to a superficies, how amsU 
soever, these can therefore never lie 
oompared together, and consequently 
have no ratio or respect oee to anotheiv 
sccording to quantity; that is, as to how 
often the one contains, or is coutaiaed in 
the other. 

RATIOK, in the army, a portion of 
ammunition, bread, drink, and forage, 
distributed to each soldier in the army, 
for hb daily sttbdstenoe, &e. The hone 
have rations of hay and Mts when they 
csnnot g'o out to forage. The rations of 
bread aie regulated by weight The or- 
dinary ration of a footeoldier b a pound 
and a half of bread per day. The officers 
have several ration*!, according to their 

auaUty, and the number of attendants 
lat they are obliged to keep. When 
the ration is augmented on occasions of 
rejoicing;, it is called a double ration. 
The ships' crews have also their rations, 
or allowances of biscuit, pulse, and 
water, proportioned neoordinff to their 
stock. 

RATIONAL, is a word applied to in- 
tegral, fractional, and mixra numbers: 
thus we say rational fraction, rational 
integer, afid rational mixed number; for 
the explanation and doctrine of which* 
see NtrxBsn and FnAerioir. 

Rational is applied to the true librtzon, 
in opposition to the sensible or apparent 
one. See Horizok. 

RATIONALE, a solution, or account 
of the principles of some opinion, action, 
hypothesis, phenomenon, or the like. 

UATUNES, or, as the seamen call 
them,BAmirs, those lines which make 
the ladder-steps to get up the shrouds 
and puttocks, hence called the ratlins of 

the tlirnuds. 

KA i rL£. snake. See Ckotaxus. 

RAVELIN, in fortification, was anci- 
ently a flat bastioa^ pbsed in the middle 
of a curtain ; but now a detached work, 
composed only of two faces, which make 
ft samni angle, without any flanks, and 
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raised before the curtain on the counter- 
•earp of the place. A nvelin is a trian* 

gular work resembling the pdnt of a 
bastion, with the flanks cut off. Its use 
tiefore a curtain is to cover the opposite 
flanks of A« twjo nest bastiom. It is 
used also to cover a bridge, or a g^te, 
and is alvva^'*; placed withoiit the mn;\t. 
There are also doubie ravelinsi that serve 
to cover each other : they aie iidd to be 
double when they am joined by a cur- 
tain. 

UAYEN. See Coaws. 

RAUWOLFIA, in botany, so named tn 
honour of Leonlwrd Rauwolff, physician 
at AuGfsburg', a genus of the Pentandria 
Monogvnia class and order. Natural or- 
der or Contoit«. Apoeineae, Jussieu. 
"Biaential chancier: contorted; berry 
succulent, tvo-ieeded. There are ibor 
species. 

tULYp in optics, a beam of light, emit* 
ted from a radiant or luminous body. 
Ttays are defined, by Sir Isaac Newton, to 
be the least parts of light, whether sue 
eeasire in the same line, or contemporary 
in sereml lines. For that light consists 
of parts of both kinds is evident, since 
one ma^ stop what comes this moment in 
any point, and let pass that which comes 
presently after : now the least ligfa^ or 
part of Iigbt, which may be thua stopped, 
ne calls a ray of light. 

RATS of the Sun. It has been found by 
experiment, that there is a veiy fre»t 
(litTcrc-nce in the heating power of the 
diiierent rays of light. 

It appears, from the experiments of 
Dr. Herschel, that this iieating power in- 
creases from the middle of the spectrum 
to the red ray, and is greatest beyond it, 
where the ravs are invisible.. Hence it 
is inferred, that the rays of light and 
caloric nearly accompany each other, 
and that the latter are in dillerent pro- 
portions in the different coloured rays. 
They are easily separated from each 
other, as when tlio sun's rays are trans- 
mitted through a transparent btxly, tJie 
rays of light pass on seemingly undimi- 
nished, but the rays of caloric are inter* 
cepted. When the sun's rays iw^. directed 
to an opaque body, the rays of )ipht are 
reHected, and the rays of caloric are ab- 
mnhttd and retained. This is the case 
with the liffbt of the moon, which, 
however miicli it may be concent raletl, 
gives no indication of being accompanied 
with beat. It has also been sbown» 
that the different rays of light produce 
ciifierent chemical effects on Uie metaliic 



salts and oxides. These effects increase 
on the opposite direction of the spec- 
trum, from the heating power of the fmys. 
From the middle of the spectrum, to- 
wards tl>e violet end, tliey become more 
powerful, and produce the greatest ef- 
fect beyond the mble rays. From thesd 
discoveries it appears that the solar rays 
are of three kinds: 1. Hays which pro- 
duce heat; 3. Rays which produce co- 
lour; and S.Rays which deprive metal- 
lic substances of their oxygen. The first 
set of rays is in greatest abundance, or 
are most powerful towards the red end 
of the i^ctriim, and are least refracted. 
The second set, or those w liich illuminate 
objects, are most powerful in the middle 
of the spectmn. And the third set pro* 
duce the g^atest efieet towaids the vio* 
let end, where the rays are most refract- . 
ed. The solar rays i)ass through transpa- 
rent bodies without increasing their tem- 
perature. The atmosphere, for instancOt 
receives no increase of tempemtnre by 
transmitting tlte sun's rays, till these rays 
are reflected Irom other bodies, or are 
communicated to it by bodies which have 
absorbed them. This is also proved by 
the suB*s rays being transmitted through 
conrez lenses, produdng a high degree 
of temperature when Ihey are eoncen* 
trated, but giving no increase of temper* 
ature to the ^lass itself. By this method 
the heat which proceeds from the sun 
can be greatly increased. Indeed, the 
intensity of temperature produced in this 
wa^ is e<iual to that of the hottest furnace. 
This is done» either by reflecting the sun's 
raya fl»m a eoncave- polished mirror, or 
by concentrating or collecting them by 
the refractive power of convex lenses, 
and directing the rays thua concentrated 
on the combustible body. 

KEACTION, in physiolog-y, the resist- 
ance made by all bodies to the action or 
impulse of others, that endeavour to 
change its state, whetherof motion or rest* 

REALGAR, in chemistry. Arsenic, 
mineralized by sulphur, forms two ores, 
named orpiroent and realgar, the chemi. 
cal distinction of which is not very accu* 
rately determined. That which has been 
named realgar is of a red colour, some^ 
times inclining to scarlet, sometimes to 
orange. It occurs massive* disseminated, 
and crystallized, in oblique, tetraedral, or 
hexsedral prisms, tcf'^erally small and 
translucent, or senii-iransparent, with a 
shining lustre. Its fraetareia uneven; it 
is soft and brittle, and has a specific 
gravity of 3.2, or 3.3. It exhales before 
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the blow>pipe a white arsenical smuke, 
witli an tneiucal and •ulpburoits odour. 

Mid gives a blue flame It consists nf ar- 
senic and sulphur, in the* proportions of 
no ot the former, and iu of the latter. 

RBA80NING, the exercise of the fa. 
^Ity of the mind called reasoning ; or it 
is an rtct or operation of tlie mind, de- 
ducing some unknown proposition from 
«tlier pievioita onca that are evident and 
Icnown. 

HRATMrRIA, in bntnny, so named iii 
honour 01 Ht nc Antoinc Fercbault de 
Beanmur, a genasoT the PoNandna Pen- 
tagynia class and order. Natural order 
of Sncculentx. FicoidcT, Jussieu. Es- 
sential character: calyx aix-Jeavedi pe- 
tnla five » capaule ooe'eeUed, Ave*valved, 
IBAllj^edea. There is hut one species, 
. «r. I? vermicijlatn, an annual plant, and 
a native of the cua^tts of Egypt, Syria, and 
Sicily. 

RECEIPTS, arc acknowledgments in 
Vrriting of having received a sum of mo- 
ney, or oilier value. A receipt is either a 
voucher for an obfi^tion diaehargedt or 
one incurred. Receipts for money above 
40*. must be on stamj)^ , but on the back 
of a bill of exchange or promissory note, 
vrhich is already stamped, they are good 
without a further duty Writing a receipt 
on a stamp of greater value than the law 
Inquires incurs no penalty, and the re- 
ceipt is good I hut If on a Stamp of a lower 
Taloe, or on unstamped paper, then a re- 
ceipt is no difcchar^'-e, and incurs a pe- 
nalty. The stamp actji are very strict in 
making every written acknowledgment 
of the receipt of money, however framed, 
subject to a stamp, and tlie party liable to 
a penalty for want of compliance with 
the act. The wofd ««settled" to a bill is 
a receipt ; and also a name at the back of 
a check ; or at least these can neither of 
them be produced, nor any other writing, 
to show a payment made, onlesa aocom. 
panied with a stamp. 

RECEIVER, in pneumatics, a glass 
vessel for containing the thing on which 
an experiment in the air-pump is to be 
made. See Pheumatics. 

Reckiveh. Receiving stolen goods, 
knowing them to be stolen, is an high 
misdemeanor at the common lawt and 
by several statutes is made a transport- 
able felony, and, in some particular in- 
stances, felony without beneht of clergy. 
In some esses the receiver may be pro- 
secuted without prosecuting the thief, 
J and he may be a witness against the re- 
ceiver. 

BECEPTACLB> in botany^ one of the 



seven parts of fructihcation, which, aC' 
cording to Linnvus, is the base whldi 

cotinects or supports the other parts A 
proper receptacle obtains different names 
from the parts of the fructihcaiion w hich 
it supports and connects. When both 
flower and fruit are supported by it, it is 
g-enerally styled the receptacle of the 
1 ractihcation. When the receptacle sup- 
ports the parts of the flower only, it is 
callf l the receptacle of the flower. In 
such cases, the seed-bud or fruit, which 
is placed below the receptacle of the 
flower, has a proper base of its own, 
which is distinguished by the name of re- 
ceptacle of the fputt. There are simple 
flowers, which have the seed-bud placed 
above the receptacle of the flower : the 
fruit has a separate receptacle ; this is 
exemplihed in the magnolia, tulip-tree, 
&c. The term receptacle is oitcn used 
to signify the base, to which the aeeds are 
fasTciie ! u'iihin their enclcauret as in the 

deadlv nip lit. shade. 

RECIFE, m medicine, a prescription 
or remedy to be taken by a patient ; so 
called because always begmnmg w ith the 
word recipe, i f. tahc ; which is generally 
denoted by ilie abbreviature For the 
rules proper to be observed in forming 
recipes, see Materia Msdica, 8cc. 

RECIPROCAL term^, amonp^ Inj^icians, 
are those which have the same significa- 
tion; and consequently are convertible, 
or may be used for each other. 

RKCTPRorAi,, in arithmetic, is the quo- 
tient ansmg by dividing 1 by any number 
or quantity i thus the reciprocal of 2 is ^ of 

5, it is 4, and generally of a it is - : hence, 
• a 

the reciprocal of a vulgar fraction is found, 
by barely making the numerator and de- 
nominator matoaUy change places; thus, 
the reciproealof i is * «■ 3 1 of | it is | ; 

a ^ 

of — it is — . Hence any quantity being 
o a 

multiplied by its reciprocal, the product 
IS alw ays equal to unity ; thus, i X j = 1» 
, a b a ft , 

and -rX- =- — « A. 

o a ao 

Recipbocal Jigurtit in geometiy, those 
which have the antecedents and coaie* 

quents of the same ratio, in both figtires. 
Thus, in two rectangles, the sifle A : B:: 
C : D i or 12 : 4 : : 9 : o ; lliat is, as mudi 
as the side A, in the first teictangle, is 
longer than B, so much deeper is the 
side C, in the second rectangle, than the 
side D in the first ; and, consequently, the 
greater length ff the one ii oompeaaated 
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by tiie greater breadth or depth of the 
other; for, as the side A it oiie*fbnrth 

Jong-er than C, so B is one-fourth longer 
than D, and the rectrmg^les oF coarse 
equal ; that is, A X = B X C, or 
12x3ai4x9«36. Thitisthe 
foundation of that capital theorem, viz. 
that the rectangle of the extremes is al- 
ways equal tu that of ttie means; and, 
eofiiequently, the reason of the rule of 
three. Hence it follows, that if any two 
triangles, parallelograms, prisms, paral- 
lelopipeds, pyramids, cones, or cylinders, 
htre their bases and altitudes rectpfocal- 
ly proportional, those two figures or so- 
lids are equal to e;ich other ; and vice 
vet'*ai if they are equal, then their bases 
and altitades are reciprocally propor- 
tional. 

Rkciprocai, proportion, in arithmetic, 
la when, in four numbers, the fourth is 
lets diaa the second, by so much as the 
"^ird is greater than the first ; and twee 
versa. This is the foundation of the in- 
verse, or indirect rule of three ; thus, 
4 : 10 : : 8 : 5. See Ruii.* Reciprocal 
propoKlon is of ^reat use in deteninniog 
the laws of motion. 

ItECIPftOC ALLY, one quantity is reci- 
ptocMy at another, when the one it 
greater in proportion as the other is less ; 
or when the one is proportional to the 
reciprocal of the other. Thus a is rcci- 
proodly as 6 when a it always propor- 
tional to ~. So also in mechanics, to per- 
d 

form any cpven effect, the less the power 
is, the greater must be the time in per- 
fming it, er, as we have formerly ob- 
serred, what is gained in power is lost in 
time. If p denote any power or aprent, 
and t the time of performing a given 

work, then a is as ^ and t is as ^, that 

^ t p 

is, p and t are reciprocally proportional to 
«ach other. 

RECITAL, in law, is the rehearsal or 
making mention, in a deed or writinjg^, of 
something which has been done before. 

RECKONING, or a Shiffw Seekordn^, 

In navip;ation, is that rxccoiTnt. whereby 
at any time it may be known where the 
ship is, and on what course or courses 
the is to steer, in order to pin her port ; 
and that arcnnnt, taken from the log- 
Loarci, is called the dead- reckoning. 

REGOGNISANCB, in law, is an obli- 
|;ation of record, which a man enters 
into bcf<M^ some court of record, or ma- 
gistrate duly authorized, with condition 
to the same parlicolar act ; as to appear 



at the assizes or quarter sessions, to keep 
the peace, fce« If the party doet not 
comply with it, the recognisance is es- 
treated into the Exchequer. !n somo 
cases, the court will upon motion respite, 
and in tome discharge the reeogusance t 
but all parties should be careful to apply 
in good time to the court where the re* 
cognisance is to be returned. 

RECOIL^ or RaBoujis, the starting 
backward oif a fire-ann, after an explo- 
sion. 

This term is particularly applicable to 
pieces of ordnance, which are always sub* 

ject to a recoil, according to the sizes and 
the charges which they contain. To 
lessen the recoil of a gun, the platforms 
are generally made sloping towildt the 
emhrisiii es of the battezy. 

RECONNOITRE, in military affairs, 
implies to view and examine the state of 
things, in order to make a report thereof. 
Reconnoitring partiet are those sent to 
observe the country, and the enemy, to 
reo^rk the routes, conveniences, and in- 
conveniences of the first ; the position* 
Diarcl>, or forces of the second. 

RECOKD, an act committed to writing 
in any of the King's courts ; during the 
term wherein it is written, it is alterable, 
being no record; but that term once 
ended, and the act duly enrolled, \t is a 
record, and of that credit, which admits 
of no alteration on proof to the contranr. 

RECORDARE, or Recordari Facia§, tn 
law, a writ directed to the sheriff, to re- 
move a cause depending in an inferior 
court, or court or ancient demesne* hun* 
dred, qr county, to the King's Bench or 
Common Pleas. 

RECOVERY, in law, the name of « 
species of conveyance of great effect and 
much utility. Common recoveries were 
invented hy the ecclesiastics, to elude the 
statutes of mortmain ; and afterwards en- 
couraged by the courts at law, in order 
to put an end to all fettered inheritances, 
and bar not only all estates tail, but also 
all remainders and reversions expectant 
thereon. A common reooreiy is so lar 
like a fine, that it is a suit or action* 
either actual or fictitious; and in it, the 
lands are recovered against the tenant of 
the freehold ; which recovery, by a sup* 
posed adjudication of the right, binds all 
persons, and vests a free and absolute 
fee simple in the recoverer. And a com- 
mon recovery is now looked upon as the 
best assurance, except an act of pariia- 
•ment, that purchasers can have. 

There must be three persons at least 
to make a common recovery, a recoreter, 
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ft MMveree, and » vwielMe. Tbt ftce* 

verer It the plaint ifT or UemuidiBtt that 
brings the writ f)f t ntry The recovcree 
U die ciefendMnt or tcimiit of the land, 
•ftifitt whom the writ it brought The 
Touehee* b he whom the defendant or te- 
nant vo*ichelh or calls to warranty of the 
land in demand, either to descend the 
right, or to yield him other lands in 
yuvnt, acconiing to a suppoaod agree* 
rnf-n* And this bein^ by consent and 
pern^tssion of the parties, it is therefore 
aaid that aVeeoveiy b adTefcd. 

A common recovery may be bad of 
such things, for thr most part, as pass by 
a iinc. An use may be raised upon a re- 
covery, as welt aa upon a fine ; and tho 
same rtiJes are generally to be observed 
and followed for the guiding and direct- 
ing the uses of a recoveir, as are observ- 
ed tor the ^idanee ana direetton of a 
fine. That » to aay, that when a fine is 
levie d, or a recover)' is «!ufi"ered, a deed 
is made between the parties really inte- 
rested, whieh deehurea the purposes of 
the fine or recovery, and this deed is 
called a drfd to lead or to dcclure the 
uses, according as it is made before or af« 
ter the fine or recovery. To enter at 
fall into the learning of fines and recove- 



ries, would be im 



possi 



•dp 



in u 



general 



dietionary. It is sutHctent to say, that 
both of them are in the nature of a sham 
suit, while one of which is compromiiedt 

and the other carried on to jucIgmcTitby 
default between the parties really inte- 
rested, and the use of them is to enable a 
married woman to make a good convey- 
ancr, and a tenant in tail to turn Ids es- 
tate into an estate in fee, or, aa it-is called, 
to dock or bar the entaii. See Furx and 
Estate. 

RECTANttLE, in geometry, the same 
with a right-angled paraiielogram. In 
arithmetic and algebra, a rectangle signi- 
fies the same witli factum or product. 

RECTANGLKD, UvvTxmivLkn, or 
1iieBT-Ait0L£», appellations given to fi- 
gures and solids which have one or more 
fight angles : thua a trianfirle with one 
right angle, is tcrmct^ n rectani!;1cd trian- 
gle; also parallelograms with right angie^ 
squares, cubes, &c. are rectangular. So- 
lids, aa conea, cylinders,* &c. are abo said 
to be rccftmpj-i ]nr, with respect to their 
situation, hen Ihcirajtesarc perpendicu- 
lar to the plane of the horizon. The an- 
cient geometriciana always called the 
parabola the rectangular aection off a 
cone. 

KEG i IFiCATiON, the art of setting 

any thing tQ right* : and bencei to rectify 



tfie gldbeib it ta fit tbaai for petfomiog 
any problem. 

R«mricATioH, in geometry, is the 
finding a right line, equal in length to a 
eurre. The rectification of cunret ia a 
branch of the higher geometry, where the 
use of the inverse method of" fluxions is 
vety con«>icuous, of which we shall give 
aneianpie. 

Caae 1, Let A C O (Phte lllaeel. XHT. 
fi^. 15.) be any kind of curve, whose or- 
dmates are parallel to themselves, and 
perpendicular to the axis A Q. Then if 
the fluxion of the abtdm A If be denoted 
by M m, or by C (equal and parallel to 
M m) and n S, equal and parallel to C r, 
be the representation of the correspond- 
ing floiion of the ordinate M.C ; then 
will the diagonal C S, touching the curve 
in C, be the line which the generating 
pcnnt p would describe, were its motion 
to become unifoim at Ct which Ihie^ 
therefore, truly expresses the fluxion of 
the space A C, gone over. Hence, put- 
ing A M = X, C M s y, a nd A C = z ; we 

ha ve ; ( = C S s= Cn» -f S 7r) = 

y^i^ "4- V* } from which, and the equa- 
tion or ue carve, the value of x may be 
determined. Thus, let the curre pro- 
pcaedbeaparabohoCanykind,the ge- 
neral cqoatkm for which is a as ; 

and hence — - "^j^ -f therefore 



the fluent of which* 

universally expressed in an infinite series 
isy + 



Sa-lxSa' 



4it— 3x8 



Case IT. Let all the ordinates ofthe 
proposed cur^e ARM (fig. 16 ) be re- 
ferred to a centre C : then putting the 
tangent II P (intercepted by the perpen- 
dicular C P) 3s /, the arch, B N, of a cir- 
cle, described abonl the centre C, = Xi 
and the radius C N (or C B) s o ; we 
have 2 : y : : y (C R) : < (R P) ; and, coa- 

sequently, i = ~; from whence the 

value nf z mav be found, if the relation of 
y and t is given. But, in other cases, it 

will bt better to work iiwn the Mam'mg 
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equation, viz. z =s fj -\- which 

it thus derived: let the right line 
C K be conceived to revolve about the 
centre C ; then since the celerity of the 

generating- point in a direction pcr- 
pendicuiai' to C U, is to (x) the celerity of 
the point N, as C B C*') to C N (a), it will 

yJc 

therefore be truly represented by — ; 

which being to {it) the celerity in the di- 
rection of C li, produced as C B («) : it F 

it follows that : y» : : •» : |» { 

whence, by composition, \- i/^ : f/* 

+ (3f») : t^i therefore, ^ -h y* 

» and consequently + 

But the same conclusion may be more 
easily deduced from the increments of the 
flowing quantities : for, if R r m, and N 
n be assumed to represent (i, y, x) any 
yery small corresponding increments of 
A R, C R, and B N ; then will C N (a) : 
CU{y) : : (the arch N n) : the similar 

aich R r And if the Uiangle B r 

0 

m (which, while the point m is returning 
back to R, approaches continually nearer 
and nearer to a similitude with C ii Uj be 
eolwdered as rectilinear, we shall also 
obtain i» (= R «» Rr»4- r «») » 

es 2, as before. 

See Simpson's " Fluxiuub.** 

KicTiPiCATioir, in chemistry, is nothing 
but the repetition of a distillation, or sub- 
limation, several times, in order to ren- 
der the substance purer, finer, and freer 
from aqueous or earthy j)arts. 

RECTIFIER, in navigation, an in6tru> 
luent consisting of two parts, which are 
two eifclea, either laid one upcm, orlet 
into, the other, and so fastened tog-ether 
into their centres, that they represent two 
compasses, one fixed, the other move- 
able r ^ach of them divided into the thir« 
ty-two points of the compass, and three 
hundred and sixty deforces, and number- 
ed both ways, from ttie north and the 
•oath> ending at the east and west in 
ninety degrees. 

RECTIFYING the globe. See ^Mll. 
VOI^X, 



RECTORY, in law ia taken for an en- 
tire parish-church, with all its rights, 
glebei^ tithes, and other profits whatao- 
ever. 

RECTUM, in anatomy, the third and 
last of the large intestines. 

RECURRING aene§, is a aeries consti- 
tuted in such a manner, that, having ta- 
ken at plensure any number of its terms, 
each following term shall be related to 
the same number of preceding tenna, ae* 
cording to a constr^nt law of relation. 

RECURVIROSTUA, the avnset, in na- 
tural history, a geuus of birds of the or- 
der Gfalhe. Generic diameters the bill 
long, very thin, and bending conndefably 
upwards; nostrils narrow and pervious ; 
tongue short} feet pahnated; hind toe 
very abort and high. There ate three 
apeines. We shall notice only that which 
is found in this island. The R nvosetta, 
or scooping avoset, as as large as a lap- 
wing, and has extremely long legs : its 
bill IS three inches and a half in length. 
In winter it is often seen in En E^hind, par- 
ticularly at the mouth of the bevern, and 
on the coasts of Suffolk. In the lens of 
Cambridgeshire these birds are known 
to breed, and appear often in vast flocks. 
Their subsistence is on insects and 
worms, whidi they procure from the soft, 
muddy bottoms with their bills. They 
often wade into the water to the top of 
their legs, and are able to swim ; but arc 
seldom seen swimming, and never, unless 
at a vefy small diatance from the shore* 
In France, on the coasts oi* Bas Poictou, 
their nests are plundered annually of se- 
veral thousands of eggs, which form a 
nourishing and valued food for the pea* 
santry of that district. See Avea» Plate 
XIII. fig. 4. 

RECUSANT, a person who refuses.to 
go to churoh, and worship God at\er the 
manner of the church of England, as by 
law established : to which is annexed the 
penalty of 20/. a monUi for non-conformi- 
ty. 23 £lixabeth, e. 1. 

RED. See QoEOVBy Druxo, Ora<!t» 
Ice. 

Red book, of the Exchequer, an ancienb 
record, or MS. volume^ in the keeping of 
the King's remembrancer, containing di- 
vers miscellaneous tracts relating to the 
periods before the conquest. 

REDDBNUUM, z clause in a lease, 
whereby the rent is reserved to the les* 
aor. S r e Deed. 

Hk^DDLf^ ivd'chalk, in mineralogy, a 
species of the iron genus : ita name be- 
ipeaks its colour : it soils strongly, and 
writes; ia easily ftangible; adherea. 



Digitized by Google 



! 



•tronplj to the tongue; fieelt netfre; 
•pecific fpravity 3.9. Kxpiwed to a red 

heat, it (Iccreijltatps. anr? bi-comes black ; 
U may even be melted into a greenish 
rrey ipiimmis enamel, til Biteria it it 
KNind in compact limestone: it is princi- 
pally usc<l for drawl n^^ : the coarser kinds 
are used by the carpenter, the finer by 
the painter. It is sometimea Uicd *1 iti 
natural state* and snmetinnea paWeiiaea, 
waslted, and mixed with gutn, and cast 

into moiiUls 

KKDKiVlPTlON, and EftrixT 0/ Re- 
demption, in lav. See MoRTOAeB. 

IM DOUWT, in fortification, a square 
Tvork ra'sed without the ^Jacis of the 
pUce, iibo.ii musket-shot fn)m the town; 
navinflr loop-holea far the Rmall arms to 
fire 'hroujfh, and sum^und. h\ a (V.fch. 
Sotiu times the v are of earth, havut^ only 
adetVnce in front, surrounded by a para- 
pe' and ditch. Both tlie onr and the 
Othi serve tor dctiiclicd puanis to inter- 
rupt the enem% 's w oiks ; and are some- 
times umde on the auiilesi of the trenches, 
IbrcovmnK the workmen afpuiist the sal- 
lies of the garrison. The length of their 
sides may beabont t'.venty fathoms : their 
parapets must have two or three hun- 
onetteSi and be about nine or ten feet 
ttiick. Th' V arc s(»metimes (inaaiege) 

called places ol ar rTis. 

HEDUC riOX 0/ fM'-tals, in chemistry. 
All metala, even the few that resist the 
action of heat und air, undergo a similar 
chanji^e when expo^-'l to ;<cids especially 
the sulphuric, the iutnc, and the muria- 
tic» or a mtxtare of the two last. All 
metals, by these means, may be convert- 
ed into powders, which have no resem- 
blance to the metals from which they 
were obt»ned. These powders were for* 

Serly calle<l calces ; but at present they 
e better known by the name of oxides. 
They are of various colours, according 
to the metal and the treatment, and are 
frequently manufactured in large quanti- 
ties, to serve as paints. \\ hen these oxides 
are mixed with citarcoal powder, and 
heated in a crucible, they loae theirearthy 
appearance, and are changed again into 
U»e metals from ^vhich tiny were pro- 
duced. Oil, taliow, li^drogen gas, and 
Other comhuatible bodtei^ may be often 
substituted for diaicoal. By this opera- 
tion, which is called the redtjction of the 
oxides, the combustible isdiminished.and 
indeed undei^oes the very same change 
as when it is burnt. In the Umguage of 
Stahl, it loses its phlogls'om and this 
induced him to conclude that metals are 
oonpoaed «f eaith and phlogiston. Mr. 



BEE 

0avy, as we bave teen in other ptrbi «C 
this work, inclines to the opinion that 
there are onlv two principles in irattire, 
an infl-immahie and metallic principle. 

REDUCTION. See AatTmrre. 

REorcTiOTf of a Ji^re, den^, or 
draiis(hty is the making a copy thereof, ^ 
either larger or smaller than the or ginal; 
•till preserving the form and proportion. 
The great nse of the proportional com* 
passes is the reduction of fipire*^. &c. 
whence they are called compasses of re- 
duction. There are varioiM methods of 
reducing*ri.i4 i>res: the most easy is by ; 
means of the pentagraph. or parallelo- 
gram ; but this has its defects. See Psx- 
Tsnnavn. 

RRE, Rbis, or Ria, a little Portugoese 

COp^r- coin. I 

HEED, an ancient Jewish measure. 
See MRARuas. 
Rbkd, or the Common Rnn, in botsiift 

anniflo. See Anrxno 

REEF, a term in navigation. W'lJCB 
there is a great gale of wind, they com* 
monly poll up part of the sail below, tbst 
b} iliis ir.eans it may become the narrow- 
er, and not draw «o m«<eh wind: which 
contntctiDg or taking up the sail they call 
a reef, or reefing the sail : so also when 1 
top-niast is sprung as they call it, that is 
u licn it is cracked, or almost broken in 
the cap, they cut ofi the lower piece that 
was nearly broken off*, and setting tbe 
other part, now much shorter, in the step 
aprain, they call it :) rfcftd top-nnst. The 
term '* reef" iniphcs also a chuui ot rocks i 
lying near the surface of the water. j 

KEEL, in the manufactories, a machine 
serving for the office of reeling. 1 hert 
are various kintlsot reels, soitje very siro* 
le, others rery complex. Of tbe fotmer j 
inds those most in uso are, 1. A little . 
reel held in the hand, consisttrig" of three 
pieces ot wood, the biggest and longest 1 
whereof (which doea not exeeed a root 
and a half in length, and one-fourth of an ' 
inch in diameter' is traversed by two 
other pieces disposed different ways 2. 
The common reel, or windtasa^ which 
turns upon a pivol^ and has four flights 
traversed by long pins or sticks, whereon \ 
the skein to be reeled is put, and vbicli 
are drawn closer, or opened wideri ac« 
cording to the skein. 

RKELING in the manufactories, the 
windmg of thread, silk, cotton, or the 
like, into a skein, or upon a bottom, to 
prevent its entangling. It is also used 
for the charpng or discharging of hob- ' 
bins, or quills, to use them in the nmnu- 
&cturc oif dhOfeiCQt ilufls» as thread. 
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silkt cotton, Keelini^ is performed 
different wave, and on diHei-eiu cn^rines. 

RE-ENTky,iQ J»w, aignifies the re. 
suniin^ or retaking a poaseaaioa in Jand 

btclv lost 

REFEKENCE, in law, is where a mat- 
ter is referred by the Court of Chancery 
to a master, and by tlie courts at taw to a 
protiio notary, or secondary, to exam ne 
and report to the court. Reference aiso 
lignifiea where a matter in diapute is re- 
ferred to the decision of an arbitrator. 
This is done either by parol agreeniens 
or by bond, or upon a !>uit, in which lat- 
ter ease the party baa a rule of court, that 
the party against whom the award is 
made shall perform it, and thrn lie may 
move to have an attachment agauibt htm, 
if be does not perform it. By statute also 
this may be done, where the parties agree 
that the award should be made aruic of 
SOurt, although there is no suit. 

RBPf NINO. See Assativo. 

BEFLKCTING cMr, sn astronomical 
iTTStntment for measuring angles. It is 
called reflectmg from its property, in 
common with the HadleyV quadrant (of 
which it is a modification) of observinfp 
one of the objects of the angle to be mea- 
sured by distinct vision, and the other by 
reflection of pkne mirrors. The first in- 
strument of this kind was invented by 
Tobias Mayer, in 1770, a c^-lebrHted 
astronomer of Gottingen, who calculatcc^^ 
• the lunar and solar tables for determining 
the longitude at sea, for which a reward 
of 3,000/. was i^ive-n by the board of lon- 
gitude In making use of these tables 
he foun<l that the Hadley's quadrants, 
thoofh made by the first artists of that 
time, were not divided with sufficient ac- 
curacy for his purpose ; he therefore con- 
trived the rcBccUng and repealing circle; 
to comprehend which, the reader muat 
turn to our article Quadiiant, by Had- 
lev, from which this instrument difi'ers, 
prtitcipally, in being a whole circle of di- 
▼taions instead of an oetant ; and is so 
contrived, that when an observation has 
been mad?', it is repeated upon a fresh 
portion of the divisions, then a ttiird 
time, m foufth» and so on as many times as 
it necessary: the observation is then 
read off, and the product is divided by 
the number of obaervations, made so as 
to take a mean of the errors there may. 
be in any part of the divinons on the 
eircle. This contnvence, though useful, 
was found so tedious, in taking so^ many 
observations, that it was hud aside in 
favour of the Bidley's quadrant^ to which 
uapoiot of aoomcjitwatxcaUy Mpeiior* 



Por the particular descripttoa of this 
instrument we must refer our readers to 
a work, entitled *< Tabula Motiim Solia 
et tunx,'^ by I obias Mayer, London, 

1770. This instrument received an im- 
provement from the Chevfdier de Borda^ 
at Part*, which rendered its opemtioii 
much more simple but it was not until 
the year 1796 that the instrument became 
much used in the British navy, when it 
was new modelled by Mr. Edward 
Troughtcm, and the objections to the . 
formor instnimeiits done away We have 
obtained permission from this gentleman 
to make a drawing of this instrument 
(see Plate Ueflecting Circle) where fig, 

1. is a plan of the divided side of the in- 
strument, and fig. 2. a perspective view 
of its upper side. A A, in both figtiresit 
a circle of brass, with a narrow ring of 
silver let ii\io a circular groove n it, as 
is seen in fig. I on which silver the divi- 
sions are made. B B B are three arms 
carrying verniers at their ends, they are 
all cast in one piece, and screwed to a 
truly turned steel axis, fitting into a tube, 
which is screwed to the centre of the 
circle (this tube cannot be seen in the 
plan, hut is denoted by a in fig. 2.); the in- 
dex glass, f), which is a plane silvered 
mirror, is fastened to the other end of 
this axis by three sefews« tn such a posi- 
tion that the Centre fine of the steel axi^ 
it in ' Xf<! to, if pro<hiced, would exactly 
coinciilc with the piane of the silvered 
surface of the mirror, and consequently 
that the plane of thf mivror pixjduced 
passes thrnnpfh tlie centre of tlie ciiclo 
A A, perpendicular to its plane. 

To the upper end of the tube, a (fig. 

2. ) a crooked plate of brass, d </, is fasten- 
ed, and connects it with two other tubes, 
e and /, whose lower ends are fixed |b 
the cross bar frame of the circle; one ol 
these, /, has the mirror, 7», called thcsOh- 
ject glass, placed on it; the other has 1 
telescope, fixed to it, directed^ to the 
jeet glass, A. The Instrument is heldt 
when in use, by handles a<lapted to d[ff'er* 
ent occasions, of which there are finir; 
two perpendicular and two parallel to the 
plane or the eircle t of the utter, e, is one 
on the upper side, supported by a i^mall 
pillar comingfrom the intercp]i'ion of two 
of the bars of the frame, and steadied b^ 
entering the tube : a, the other handle m 
at the divided side of .the* Circle, and is 
fastened to the circle at the upper «5ide, 
in the same manner as 0, by a crooked 
hollow tube, G, going round the drcle ; 
of the other two liandlea, one, m, is above 
the cirdck icrewedinto e cook fixed te 
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it, to that it is perpendicular to the centre 
of the circle i it eooiet orer the index 
glass, but docs not touch it. The other 

handle is screwed into the handle of the 
crooked tube G, so as to be in the same 
line with the upper handle m ; o, aie thtee 
dark gbiiet, between the index and ho- 
rizon ^rl'^^*^'**^, tnrninf:;" on a joint, so as lo 
be put out of the way when necessary, or 
any one ur two of them can be Wned in 
the line of the teleieope to daiken the 
Hf»ht, more or less, in observations of the 
sun ; />,arc three other g^lasses supported 
by a small pillar behind tiie horizon glass, 
wbieh ean alio be turned beek as is ne- 
ce^ary. Hie telescope is screwed into 
a brass ring, ^, tbis is sui)ported by a 
square piece of brass, tapped at the cor- 
iiefa.so atto form a aciew ; and by tumhif 
• #,a nut upon a screw, the telescope can 
be raised or lowopcd parallel lo itself; 
there is also an adjustment, to bring the 
line of ooUimation of the telescope to be 
parallel to the plane of the circle. 

The circle is divided on the silver ring 
■bown in the plan, into 720 parts, each of 
which antwert to a degree ; afe Ihta in^ 
ttmment measures double the an^lc 
shown upon the arc, the same as the Had 
ley's quadrant, these are subdivided into 
threes eaeb of which will be twenty mi- 
natei. The v^^mers include fifty-nine of 
these divisions, and are divided into sixty ; 
Uie coincidences o( these will subdiride 
ettDh original difisioo of the circle into 
aixty parts, each equal to twenty seconds. 
The arm on which the vernier, D, is fix- 
ed, has a damp at its ond, to fasten it to 
the circle i wad a fine screw, a, to move it 
slowly a smali quantity after it ia elamped. 

We shall now di;scnbe the manner of 
making an observation, by this instru- 
nl^nt, of the angle between two objects, 
nearly in the same horizontal planet we 
suppose all the adjustments of the instni- 
mtnt to be perfect; the observer first 
liulds the instrument in his right hand by 
the handle screwed to the lower handle 
of the tube G, he looks through the tele- 
scope, k, and unsilvered part of the ho- 
rizon glass, h, and directs it to one of the 
obfeeta, wbidi will be in the dotted line, 
k ^, he then turns the index, and in- 
dex glass, 6, by its arm 1) (which must be 
undamped) until the other object in the 
Une,y b, is reflected from 6to ( an^from 
h, by tlie silvered part of the glass, into 
tlie line A-^, in which is placed the ob- 
server's eye ; he tlicn clamps the arm D, 
and gently turns the screws, x, backwaide 
or forwards, until the reflected image of 
abject ia the line s, and the other object 



seen throiigh the telescope, both exact]? 
coyer one another. The obsemtionii 

now half made, and the obierrer reads off 

and writes down the degrees, minntes and 
seconds, of each vernier, he then inverts 
the instrument, holding it by thehmdle, 
m,and directs the telescope to the object, 
in the line, v and brings the reflected 
image of ilie object, in the lineJIi^j', iato 
view, by turning round the index sad 
index glass the same as before ; the ob- 
servation Is then read off and registered. 
—To determine the angle measured, a 
mean of the products of both observations 
must be taken ; this is the angle between 
the liiK'S, y h and k A small micro- 
scope, M, in the p!t\n, is used to examine 
the verniers, and jt can be applied to 
either vernier, as required. 

The dark ^'lasses, o p, are onlywnled 
in observing Uic "nn or moon. 

It is evident, Uiat uy inverting the in- 
atniinent, aa we have described, the in* 
dex error is of no consequence, as it will 
be always more in one observation aod 
less in the otltcr. ' 

RBFLECTIQN. As the rays of light 
are reflected by polished surfaces, so it is | 
found that tlie rays of caloric have the ; 
same property. The Swedish chemist, | 
Scheef e» discovered that the angle of !«> 
flection of the rays of oilonc is equal to 
the angle of incidence. This has been 
more £uUy established by Dr. UerscdeL 
Some v«y interesting experiments vac 
made by Professor Pietet, of Geneiii 
which proved the same tiling-. 

These experiments were conducted ia 
the following' manner. Two coBCSTe 
mirrors of tin, of nine inches locus, veie 
placed nt tb'^ flistnnce of twelve feef twn 
inches from cacli other, in the focus ot j 
the 6nc was placed the bulb of a tbemcH 
meter, and in that of the other a ball of 
iron, two inches in diameter, which WIS 
just healed so as not to be visible in the 
dark, la the space of six minutes the 
themoroeter roae 32®. A sunikr effect 
was produced by substituting a llg-btcd 
candle in t!)c place of the ball of iron. 
Supposing that both the light and be^ 
acted in tne last experiment, he inteqM** 
cd between the two mirrors a plate of 
glass, with the view of separating the ra/s 
of light from those of caloric. The rays of 
caloric were thus intemipted by the pltte 
of glass, but, the rays of light were nst 
perceptibly diminished In nine minutes 
the thermometer sunk 14^; and in seTCa 
minutea after fbe gbss was removed, it 
rose about 12°. He therefore justly con- 
cluded* UlU the caloric reflected by the 
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mirror was tiie cause oi tiie rise of the 
tfaeimometer. He made another experU 
ment, substituting boiling water in a glass 
vessel in i>l:i :e ot the iron ball ; and when 
the appui'atus was adjusted, and a screen 
of Mk which bad been placed between 
the two mirrori removed, the thermome- 
ter rose 3^ ; namely, irom 47° to jO°. rhe 
expenments were varied by removing the 
tin mirrors to the distance of 90 inchea 
from each other. The glass vessel with 
boiling' water was placed in one focus, 
and a s«n2>ible ihcrmontcier in the other. 
In the middle space between the mirrors, 
th^ie^ was suspended a common- glass 
mirror, so that either side could be turn- 
ed towards the glass vessel. When the 
poiished side of this mirror was turned 
towards the glass vessel, the thermomc icr 
rose onlv fn e-tcnths of a degree ; but 
when the other side, which was darkened, 
was turned towards tne glass vessel, the 
thermometer rose 3° 5'. And in another 
experiment, pcrtnrmed in the same way, 
the thermometer rose 3° when the polish- 
ed side of tlie mirror was turned to the 
glass vessel, and 9^ when the other side 
was turned. TlieRC experiments show 
clearly, that the riys of culoric ai"c re- 
flected fi-oiii poiibiied surfaces, as well as 
the rays of light. Transparent bodies 
have the power of refracting- the rays of 
caloric a«? well as thf)se of light. They 
differ also in their reiraugibUity. So lar 
at experiment goes» Uie most of the rays 
of CUOlic are less refrangible than the 
red rays of light. The experiments of 
Dr. Uerschel show, that the rays of ca- 
loric, horn hot or burning bo<Kes^ as hot 
iron, hot water, fires and candles, are re- 
fmng^ble, as well as the rays of caloric 
which are emitted by the sun. Whether 
fdl traus(>arent bodies have the power of 
transmitting those rays, or what is the 
difference in the refractive powetof these 
bodies, is not yet known. 

The light whicli proceeds from the sun 
seems to be composed of three distinct 
substances Schecle discovered, that a 
glass mirror held before the fire reflect- 
ed the X'ays of Ixglit, but not the rays of 
caloric I but when a metaliio mirror was 
placed in the same situation, hotli heat 
and light w^cre reflected. The mirror of 
glass became hot iu a short time, but no 
change of temperature took phuse on the 
metallic mirror. This experiment shows 
that the glass mirror absorbed the rays 
of caloric, and reflected those of light; 
while the metiilie mirror, sulfering no 
change of temperature, reflected both. 
And if a pUite of glaia be held before a 



burning body, liic rays of light are net 
sensibly interrupted, but the ra^a of ca- 
loric are intercepted; for no sensible heat 
is observed on the opposite side of ihe 
glass : but when the giass has resiched a 
proper degree of temperature, the rays of 
caloric are transmitted with the same &p 
cility as those of light. And tluis the 
rays of light and caloric ma^ be separat- 
ed. But the curious expenments of Dr. 
Hcrschel haye clearly prdved, that the 
invisible rays which are emitted by the ' 
sun have the greatest heating power. 
In diese experiments^ the dinerent ico* 
loured rays were thrown on the bulb of a 
very delicate thermometer, ajid their 
heating power was observed. The heat- 
ing power of the violet, green, and red 
rays, were found ^o be to each other aa 
the toUowing numbers : , 

Ttoiet' 16.0 

Green 22A 

Red 55.0 

The hcTiting power of the most refran- 
gible rays was least, and this power in- 
creases as the refrangibility cuminiahes. 
The red ray, therefore, has the greatest 
heating power, and the violet, which is 
the most refrangible, ihe least, llie il- 
luminating power, it has been alrea«|y ob* 
served, is greatest in the middle of the 
spectrum, and it diminishes towards both 
extremities ; but tiie heating power, 
which is least at the violet end, increases 
from that to the red extremity ; and when 
the thermometer was placed beyond the 
limit of the red ray, it rose stili iiigher ' 
tlum in the red ray, which hss the greatest 
besting power in tlie spectrum. The heat- 
ing power of these invisible rays was great- 
est at tiie distance of half an inch beyond 
the red ray, butit wss sensible at the^s* 
tance of one inch and a half. See Omcs. 

EEFORMAliON, in church history, 
is that amazing change m the religion 
and politics of a great part of Europe, 
which began to take place in the earlj 
part of the sixteenth century. An event 
of such magnitude, with which the pro- 
gress of the arts and universal learning is 
so intimately connected, demands a more 
enlaj-g^d and detailed account than the 
prescribed limits of our work will admit, 
it would, nevertheless, be highly' impro- 
per wholly to omit the notice of so very ~* 
important an era in the history of Europe. 

At a time when the peace nnd harmo- 
ny of the liumish Church seemed iulJy 
established, and when the authority of the 
Holy See had just received a most signal 
triumph by the labours of the Councii of 
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the Latertn ; when the address and per- 
•everance of Leo the Tenth had sor- 
mounted a thousand dtfllcohle^, an i 

en peace to his dominions: wlu ii Kame 
had begun once more to assume its un- 
eient grandeur, and was a^n become 
the centre of eenius, letters, and the arts; 
when the (lark clouds of the uii<Klle ages 
were bcatlered before the rays of tiCience, 
mad the light of genius had begun to il- 
liunine the moral horison, the mttention of 
the wfic U- Christian world was directed 
to an cvcnl that threatened notiitng less 
than the speeciy ruin of the Papal autho- 
rity, and the coaiplete demolition of that 
fabric of relig^ious magnifice nce, which the 
labours of myriads had united to raise, 
and whtcii the lapse of icnturies had left 
facber eaiablished than impaired, ft it 
curious to reflect that what bid f ir to 
have been the glory and security ot the 
church conspired to her destruction, and 
threatened her total overthrow. Leo the 
Tentli, in ainiing- to enhance the ^lory of 
h\'= jxMiiificatc l)\ the encouru^eaieiit ot 
lueraliire and the patronage of the arts, 
was fostering in hit bosom an enemy to 
destroy his peace ai\d degrade his power. 
Tlic seeds of learnMur which hin lather, 
Lorenzo de Medici, liad sown, ami lie s>u 
plenttAilfy watered, sprung up to choke 
his pleasures, and rewar<l him witli'trou- 
blc. No sooner h i } the human tmnd be- 
gun to ite emancipateci from its slavery, 
than it employed its newly restored liber, 
ty in hold and presumptuous iuvestig*. 
tions into the conduct of the Roman 
Pontdis, the extravagancies of ihc I'apal 
court, the foundations of church govem- 
meatik and the truth of established doc- 
trines. The errors and miscoiuhict of 
the clergy were exposed to the shafts of 
ridicule and the remonstrances of reason. 
The hardy and intrepid genius of Dante, 
wliich placed the vicars of Christ in the 
infernal regions, lighted up the fire of Pe- 
trarch, and encouraged him to identify 
the court of Rome with that of andent 

Bahylou. lie nuide tlie v'.cvh :\rt'\ frrnrs 
of the Church the subjects of his sonnetii, 
and the constant thente of bis abuse. 
Protected by their genius, and respected 
for tlicir character, these two parent men 
not only escaped the censures of the Holy 
See,butcmboldened the populace to ques- 
tion the infallibility of a church, which had 
nothing" but luxury in its train, and learn- 
ing for its boast. The eulertaining- work 
of Boccacio exposed the debaucheries of 
the religioua, and opened the eyes of the 
])eople ; and tht emancipation of the hu- 
man race, from the i|{nomimouft ihackles 



of ignorance and priestcraft, was hssten- 
ed bv the celebrated Factiue of Foggio, 
and the writings of Burchiello, Pulci,snd 
Franco To tlic h^ht which these men 
threw upon the corruptions of the church, 
and the licentiotisneas of the Holj See, 
the patronage of painters, sculptors, and 
poets and tiie protection and ri-'nte- 
nance ot buflbons and jesters, atlordeilbut 
a poor defence. Leo X. loved tnd admire 
ed men of teaming, notwithstanding 
their learning- was often employed to ex- 
pose his extravagancies, and endaoger 
the church. 

These exposures had begun to be made 
dui inj^- the pontiliciue of Sixtus IV. and 
that Fopc an ! his immediate successors, 
leas remiss to the concerns of the church 
than Leo X. had taken some mea.<»(iies 
to ward off the dang^cr ; but instead of 
applying the on?y preventive, by re- 
forming their morals and their live*, 
the heads of the church sought to 
stifle investigation by threalenings and 
punishment. Sevei d \ci v severe re- 
strictions had been laid uuun the pubUca- 
tion of those works which had a tenden* 
cy to open the eyes of the people, and 
expose the errors and vices of the church, 
fliese rej»trictiuns were, however, in t 
great measure neglected, by the ardent 
love of literature which so eminently 
characterized the crmduct of LfO X. 
That pontiti forgot even his own saleiy, 
amitlst poets, painters, sculptors, wit% 
and entertainments 

What tended also to pave the way for 
the reformation was, the rage which at 
that thne prevailed among the learned 
for Grecian literature and the Pagan my- 
tliolof^y. The b:tr!vir(nis latinity of the 
middle ages gave way to the refined beau- 
ties of poetry and classicBl learning. I'he 
paganism of Cicero, and the beauties of 
Virgil, were mai^c to illtistralc and aflorn 
the sublime mysteries ol the Christian 
faith ; and Jupiter, Apollo, and Dlanpt 
were deemed fit representatives of the 
persons of the Blessed Trinity, and lumi- 
nous illustrations of Ciiristian Platonism* 
The doctrine of atonement, by the sof* 
ferings of Christ, was explained and en- 
forced by the examples of the Decii and 
of Curtius; of Cccr(;ps, Menaccius, and 
Iphigenia; of Socrates, and Phocion; of 
Epaminondas, Scipio^ and Aristidea. The 
doctrines and jjractices of Paganism, ^e- 
ing thus honoured by the nnnisters of the 
church, no wonder thai liic poets, par- 
ticulariy Pontano, SanazzanH and Maiul* 
lus, should constantly endeavour to adorn 
even their sacred poems with a refer* 
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aee to die mythologj of Grjeece and 

Borne. 

With this mixture of Pagnnism and 
Christianity, the mysteries of the Platonic 
pbilosopliy were incorporated. Thoie 
refinements of the Platonists, which were 
so ing'eniously infused into the devotion 
of Lorenzo de Medici, were propagated 
among the learned by the labours of Mar- 
nlto Fkino, of Pico of Miratidula, of his 
nephew Gian-Franceaco^of GirolaiDo Be- 
Btvieni, and others. 

The Hberties thus taken with the Chris- 
tian faith, and witli the peculiar dogmaa 
of the Romislt church, naturally btpal a 
degree of scepticism in the minds of 
those by whom tlicy were indulged ; and 
from them it spread, more or less* over 
the niind^ of the niultiliule, and prepared 
the way for a general reformation in the 
oreed and discipline of U>e church. 

At length the danger arising from these 
unbounded speculations became too evi- 
dent to pass any longer unnoticed; ac- 
6ordin|[iy in tlie eighth session of the 
Councd of the Lateran, ;ieTeral decreea 
were passed, tending to restrain ecclesi- 
astical students in tlu'ir pitrsuits relative 
to poetry and philosophy; but these re- 
atratnts and prohibitions wefc made too 
late : a spirit of .<)pecuIation and research 
had- gone abmnd, and it was not to be 
checked bv decrees and councils^ fulmi- 
natioiia and threats. 

In addition to the caoses of the refor- 
mation whicli V e have just enumerated, 
there were others more obvious, which 
are said to have been *'the long schism of 
the church of Rome in the fourteenth 
century; the niisconduct of Alexander 
VI. and of Julius II.; the encroachments 
of the clergy on the rights of the laity; 
the venality of the Roman court ; and 
above :iV., perhaps, the general progress 
of lif jcrai studies, and the happy inven- 
tion ot tlie art of printing.** 

Tbe spirit of inquiry, aided by the 
light of science and the invention of 
printing, had more or less diffused it- 
aeif over the minds of Christians in 
every part of Europe ; but no where 
had this spirit more successfully made 
its approaches than in Sixnny. Intoxi- 
catc(i with the luxury, and dazzled with 
the inagnifieenee of tbe Roman court, the 
Italians satisBed themselves with ridicul- 
ing the vices of the church in poems and 
visions; but took no effectual steps to- 
WMfds bringing about a refi^ation- They 
conaoled themselves with the reflection, 
that though their chief city was the seat 
wl vice and debauchery, it was also the 



reiideiiee of tbe mpreine bead of the 

chuirch, the great depontoryef riches, 

the scene of pomp and grandeur, ar.d the 
nursery of the fine arts. The magniH- 
cence of ancient ruins, tbe number of re- 
£gious edifices, an<| the splendour of 

crowded proressions, gave a sort of dig- 
nity and importance to the city of the 
Czsars. and superseded pure devotion 
and simple prayers; while a religion, 
uhich captivated the senses of the Ita- 
lians, lulled their vices, and caused them 
to Uunk reformation les>> needful than it 
was. In Saxony, however, tbe case was 
different. This hardy rnrr nf men had 
never been corrupted by luxury. Almost 
the last to embrace liie doctrines oi the 
Ghfistian ikitb, when they were qompeU 
led by Charlemagne to become Christians, 
they soon embraced the gospel with sin- 
cerity and simplicity. They had, with 
the profession of popery, preserved their 
principles in a great degree free from the 
evils with which that system of religion 
had been attended in other countries. 
Thej^ were papists; but popery was not 
the whole of their religion : when, there- 
fore, the corruptions of the church were 
brought before their view, they first de- 
spised, then abhorred, and at last forsook 
tnem. They had always been impatient 
under the Roman yoke, and were fully 
ripe for a reformation, which promised 
them freedom of thought and the full ez- 
erdseof natural liberty, The revival of 
literature, which manifested itself in Ifaly 
by the fine arts, the enjoyments of taste, 
and the classical beauties of ancient ^ 
Greece and Rome, operated on the minds 
of the sober and active Saxons in the cul- 
tivation of metaphysics, philosophy, and 
history. When, therefore, the reforma- 
tion broke fbrth, the Saxon theologians 
were more than a match for the Italian 
poets, painters, and Platonisls. Ariosto 
and Luther were very diflerent charac- 
ters : To the one the world is indebted 
for a diffusion of the true spirit of poetry; 
to the other, thiit of piety, and the right 
of private judgment in matters of faith 
and worship. It was reserved for the 
bold and enterprising genius of I.uther 
to unloose the trammels by which the 
reinds of men had been so long fettered; 
to open the prison doors to those that 
were bound ; to silence by Scripture and 
argument the thunders of the Vatican ; 
and assure the world, that the human 
mind is naturally IVee. 

To support the expenses of a li^xurious 
court, Leo X. had availed himself of an 
ancient custom in the church to raise 
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money by tjie sale of indulge noes, by 
vhicb tbepurchuen were allowed tbe 
practice or teveiml sins, and a delirer. 
ance from tfie pains of piir«^itory. To 
defend these indulgences, it was ui*ged| 
thai at one drop of Christ'a blood it wfR. 
cient to atone wt the sins of the whole 
world, the remainder of blood shed by 
the death of tiie Saviour belonged to the 
cborcb, and ttiat !tt elBeacy mij^ht be told 
out to tbe people. It was supposed also, 
that to the church belonged all the f^ood 
works of the saints, beyond what were 
employed in their own ju<itif\cation. 
Tbeae niperabundant merits were ac- 
cordingly sold to the unthinking multi- 
tude at vurious pricey accortltng to the 
nature of the oHence for which they were 
to atone. 'i*he form of these incnilgren- 
ces not heiiip ve ry pTiicr;*H\ kntiwn, we 
will give an exact copy of one of Uiese 
most extraordinary instruments. 

**May our L4>rd Jesus Christ have 
mercy upon ihee, and absolve thee by 
the merits of lilsmogt lioly ]i:iss!nn. And 
1, by his authority, that of lui blessed 
apoatles, Peter and Paul, and of the 
most holy Pope, granted and commit- 
ted to m<* in tljcse parts, do absolve 
thee, first fi-om all ecclesiastical cen- 
sures, in whatever manner they have 
6een incurred ; and then, from all tliy 
sins, transgressions, r.nd excesses, how 
enormous soever they may be, even 
from such as are reserved for the coij- 
ntzance of the holy see ; and as fur as the 
keys of the holy c huicls extend, 1 remit 
you all punishments you deserve in pur- 
gatory on their account ; and I restore 
you to the holy sacraments of the 
church, to the unity of" the faithful, and 
to that innocence and purity you pos- 
sessed at baptism : so that when yoa 
die, the gates of punishment shall be 
shut, and the gates of the paradise of life 
shall be opened ; and if you shall not 
die at present, this grace shall remain 
in full force when you are nt the point 
of death. In the nnmc uf the Father, 
and the Son, and of the Holy Chost. 
Amen." 

This Is the form of absolntlon sold hf 

the agents of Leo X. in vr.rtotis parts of 
the Christian world ; an instrument go ab- 
surd, that were it not well authenticated, 
and had we not even in our day a similar 
instance of imi)osture on tlic one hand, 
and credulity on the oilier, in tlie seals 
disposed of by Johanna Souliico^t, one 
might be tempted to doubt the truth of 
its existence. 

The promulgation of these indulgences 



in Germany, togedter with a sLare aril* 
ing fiporo tne profits m the sale of then, 

was assigned to Albert, Elector of Mentz, 
and Archbishop of Magdeburg, who, as 
his chief agent for retailing them, cm- 
ployed one Tetsel, a Dominicsn Fntftof 
licentious morals^ but of a bold and active 
spirit. Tefzel, assisted by the raonby( 
his order, executed this noble conuniS' 
sion with gteat seal and succeff, but with 
the most shameless indecency and indis- 
cretion ; at the same tiirt" magnifyingthc 
benefits of these induigeuces in tbe most 
extravagant manner. To such enormitici 
did Tetsel proceed in describing the effi- 
cacy of these pretended dispcn^lions, : 
that he even said, ** if any one had ravish- ! 
cd the mother of God, he (Tctzel) hid ' 
wherewithal to efface his guiU." He alio 
boasted, that "hr h.ul saved more souls 
from hell hv these indidgcnces, than St. 
Peter had converted to Christianity by 
his preaching." These enormous bl«s- 
phenues and abuses roused the indigna- 
tion of Martin Luther, a monk of the 
Augustinian Kremites, and professor of 
divinity in the academy at Wittember?, 
to such a pitch of fer^oin-, lliai lie l^ gan [ 
In declaim with boldness fig-:\inst these j 
scantlals •f the ChrisUau nuroc. h 
ninety-6ve propositions, maintjuned pub* 
llcly at Wittembery, on the oOOi of Sep- 
terr^ber, 1517, he censured the extrava- 
gant extortions of the questors, an»l 
plainly pointed out the Roman POntiifas 
a partaker of their guilt, since he snITir- 
cct the people to be seduced by such de- 
lusions, fi*om placing their principal con- 
Bdence in Christ, tbe only proper object : 
of their trust. So daring an oppositioa j 
from nn obsctirc monk, in a corner w 
Germany, excited the surprise and sdnw^ 
ration of tl\ the world, except BoDieitiell» 
which seemed most likely to have been 
firbt alarmed. I.utlier had no sooner pub- 
lished his propositions, than multitudes { 
flocked to his standard, and joined him W 
the outcry against the shameful abomioi' 
tions of the church of Rome. It wm. 
however, some time before an erupttoa 
took place ; or that the friends of rdbna 
declared open war against the decrees 
and authoj ily of the church. Tctzel and 
others vainly attempted to defend the in- 
dulgence but were continually repulsct^ 
and put to shame by the arguments and 
intrepidity cf Luther. The histoif 
the various disputes wliich called tortii 
the energies of this Heformer, 

and ex- 

fosed the nakedness of the Cbutcb, t» 
oth interesting and curious : we mitst 
nevertheless pa»,over this portion ol tbe 
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observlnp:, that Luther *iul his adherents 
soon tbtnid most powcHu! nuxiliuries in 
the Lniversity of ^Vittcmbc^^^ uml the 
protection of Frederick, Elector of 
Saxony. 

Wliilc the Saxon reformer was daily 
making; inroads on tlie authority of the 
Roman See, first by an opposition to the 
prontulgation of indulgences, and from 
that, by a fearless expastire of the errors 
and doctrines of the Catholic Church it- 
self the Pope and Cardinals at Rome 
were asleep in the arms of lu»iry, and 
insensible of their danger amidst the en- 
joyments of polite literature, the mysti- 
cisms of Plato, the glare of outward gran- 
deur, and the stupefiictiona of sensuality. 
It is true, the supineness of Leo was often 
reproved by those who had the interests 
of the Church at heart ; but the natural 
benevolence of that pontiff's disposition, 
ami his utter aversion to business, or so- 
licitude, reiKiered it difficult to convince 
him that the disputes in Saxony were any 
thing besides the squabbles of restless 
and ij^noratit monks, unwortliy his re- 
gard, and beneath his interference. And 
when at length he was reminded by the 
Emperor Maximilian, that bis forbear- 
ance or negligence bej^an to he dan- 
gerous, the matter had gone too far to be 
ea&ily arrested. 

Bmboldened by success, encouraged 
by the increasing mimber of his adhe- 
rents, and above all, projected by the se- 
cular power, Luther had already pro- 
ceeded much fkrther in the work of 
reformation, than it is probable he him- 
self at first iTitended; when, therefore, he 
was summoned by the Fope to appear 
before him at Rome, by the interference 
of Frederick the Wise, he procured the 
liberty of being heard in aconferenre to 
be held in Germany. This indulj^cnce 
might possibly have somewhat abated the 
seal Mid opposition of Luther, bad pro- 
per persoTis been chosen to give him a 
hearing. But, instead of this, the persons 
appointed to this service were bis avowed 
enemies, the Bishop of Ascula, and Syl- 
vestero Prierio, Poor and baic footed, 
Luther, having commended himself and 
his cause to God, boldl)^ repaired to Augs- 
burg, after having written to his friend 
and fellow reform' r, Phihp Melancthon, 
to the followi?"]!^ < tiect : 1 know nothing 
new or extruordiuaiy here, except that 
1 am become Uie subject of conversation 
throughout the whole city, and that every 
one wishes to see the man that is to be 
the victim of such a cmiflagration. Vou 

VOL. X. 



will aet vour part properly, as you Itave 

always done; and teach the youth in- 
trusted to your care. 1 go, for you, and 
fur them, to be sacrificed, if it should so 
please God. I rather choose to perish, 
and what is more afSicting, to be for 
ever deprived even of your soriety, than 
to retract what 1 have already asserted, 
or to be the means of affbrding the stupid 
a<lver.saries of all liberal studies an op* 
portunity of accomplishing their pur* 
pose." 

With sitch sentiments and resolutions, 
this fearless reformer proceeded to de- 
fend himself and his doctrines against the 
sense and authority of the Pope's legate, 
and anv whom that Cardinal might be 
pleased to appoint for the purpose of 
opposing t!i;j I t fi II niation. 

At this memorable conferer.ce, every 
thing that remonstrance, persuasion, and 
condescension, on the part of the Cardi- 
nal of Gaeta, could effect, were userl. to 
bring back this unruly reformer to an im- 
plicit obedience to the authority and 
practices of the holy see ; but all in tmo. 
Luther gained additional strength and 
bohhiess by every encounter; and the 
conference closed with an appeal to Leo 
the Tenth, in which, after recapitulating 
the proceedinj^^s which had alrearly tnken 
place, Luther derlares that he is not con- 
scious of having advanced any thing 
against the Holy Scriptures, th« ecclerias- 
tlcal fathers, the decrees of the popes, or 
right reason ; but that ull wliicli he has 
said is Catholic, proper, and true. Being, 
however, a man, and therefore liable to 
error, he submits himself to the church, 
and offers himself personally, either there 
or elsewhere, to adduce the reasons o£ 
his beBef, andrepl^ to all objections that 
may be made against it. This protest 
not sntisfyino; the mind of the Cardinal, 
through the interference of some of Lu- 
ther^s ftiends, he procured from the re. 
former, a conciliatory letter, in which h# 
acl-nowlcrlg'es that he has been indiscreet 
in speaking in disrespectful terms of the 
supreme pontiffs; and promises even to . 
be silent in future respecting indul. 
gences, provided his adversaries were 
also compelled to be silent, or were re- 
strained in their abuse Of him. With 
these concessions, and an appeal from 
Leo the Tenth, prejudiced and misled, 
to I, to the Tenth, better informed on the 
bubject, Luiher abruptly quitted the city 
of Augsbnrg. Notwithstanding this dis- 
respectful conduct, the Cardinal did not 
avail himself of the powers with which he 
had been entrusted, to excommunicate 

Hh 
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T.utlier and his ncIherenU ; but appealed 
to the clectoi; of Saxony, and requested, 
Uiat if JUilher still persisted in his oppu- 
iitioii to the church, he might be either 
•cnt to Rome, or, at least, banished from 
his dominions. The Elector refused to 
comply with cither of these requests; 
•nd the work of relbnmtioii wm suffered 
to go on. 

As it WIS impossible that the vicar of 
Christ should enter into a formal dispute 
with the monk of Wittemheif^ notliiiig 
now remained, but either to adopt the 

decisive measure of excommunicatinfj 
the unbending reformer, or to put his 

})rofessioii8 of obedience to the test, bj a 
brmal decree againtt his doctrines, and 
by a papal hull, expressly declaring, thai 
as the Fope is the successor of St. Peter, 
and vic4ir of Christ upon earth, he bath 
en undoubted power of granting indul- 
gences, which avail as well the hvin{» as 
ttie dead in purgatory; and that this doc> 
trine is cMentia) to the ndvation of every 
true and obedient son of the diurch. Ac- 
cordtnfjlv, :i hull, to this purport was 
»*i^M»ed on the 7lh day of November, 1518, 
and piiblished throughout the Christian 
world. This put the sincerity end bold* 
uess of Luthcrto the test, who snon de- 
cided conct:niin^ tlie measures lie slujuld 
adopt, either uf instant and unqualified 
submission, or open contumacy. Luther 
determined upon the latter, and com- 
m(;nce<l hostilities^ against the infallibility 
uf the Pope, by an appeal from the au- 
thority of the supreme head to a general 
council. Here then commenced that 
schism which cs^nned even the vicur of 
Christ to tremble, and which laid a train 
under the Ibundationa of spintoal domi- 
nation and superstition, that must one 
day not only agitate and deform the sii- 

Serstructure, as it already ha& done, but 
naUy destrt^ the whole labric, and leave 
not one stone upon another that shall not 
be thrown down. 

Nothing now could have prevented the 
immediate destruction of Luther and his 
adherents^ had not the attention of Europe 
been drawn aside from theolopr!c;d dis- 
putes to subjects political discussion 
and debate. lAither was therefore suffer, 
ed, without any great interference, to 
proceed in the work in which he hn l r n 
nged.^ By voluntarily ofi'ering to submit 
oja opinnons to the decisions of reason 
and revelation, and by making cMumon 
cause witli the friends of freedom and 
literature, his success exceeded even the 
most sanguine expectations of his warm- 
est fiteods. In whatmamierLiiibercoii- 



ducted himself afler he had succeeded in 
establishing a new MsUm of rf'.ii^io is 
faith and discipline, and what were liie 
peculiarities of his creed, the reader '*'\\\ 
have ohser\ed in the articles Lcthe- 
nx^s, and PnoTRSTAXTS. See also Ro- 
man Catholics. 

From Germany, by the writings of Lu- 
ther, and from Switzerland, by the zeal 
and perseverance of Ztiing^liviS, t!ie work 
of reform proceeded to spread itself over 
Denmark, Sweden, 6enevaJloliand,Eng- 
hind, and Scotland. In France, Spain, 
and Italy, the reformation m:tde compara- 
tively hut little progress. The same also 
is to be observed of Poland and Russia, 
The names of the principal reformersare 
the following", nnd we are induced to enu- 
merate them, that by cousu king the vari- 
ous biographical aceounts that have, from 
time to time, been published of them, 
our readers may enter more minutely into 
this very important branch of modem 
history : 

Luther, Erasmus, and Melancthon ; Cal- 
vin, Z vin-^lius, and Oecolampadins : Bui- 
linger, Bcza, and Martyr. In England, 
Henry VIll. Kxlward Vl! Ridley, Latimer, 
Hooper, Cranmer, and Queen Elisabeth. 
In Sc()tl;ind,the reformation was forward- 
ed by the zeal and intlustry of Knox. 
These are the names of some of those 
men, to whom the religious world is at 
this time indebted for that freedom of 
thought, and ni tnv of those Christian 
privileges, with which it is so eminently 
mvotired. 

That in tftsrf instanoe the motiTet of 

the reformers were pnre, we do not con- 
tend ; nor are we disposed to conceal the 
fact, that many of them poesesaed a ani« 

rit of intolerance inconsistent with the 
princi|>l<^s of entire liberty. The priestly 
audacity of Luther, the time-serving po- 
licy of die learned Erasmus, the censura- 
ble timidity of Melancthon, and, above 
all, the fiery spirit and persecu'inG: 7p.*\1 
of Calvin, which condemned to the t)ames 
one of the best men of his age, M. Serve- 
tus, who had presumed to express his 
doubts rnnceming the Trinity, are SO 
many blots in the history of tlie reforma- 
tion, which Christians of our <Bwn time 
would do well carefully to avoid. For a 
brie f, l)ut eleg^ant, account of the causes 
and pnjgress of the reformation by Lu- 
ther, the reader may consult the invalua- 
ble work of Mr. Koseoe, entitled The Life 
and Pontificate of Leo the Tenth ; vols, 
iii. and iv. He should also peruse Bur- 
net's History of the Refonnation, and Dr. 
BoberUoii*s History of Charies the Filth. 
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REFRACTIOJJi. 

I 

REFRACTION, in astronomy, or Re- are entirely below it. Also from obsem. 

piiACTro!s- tif thi' ^(arty is an inflection of tions it appears, that the refractions are 
the rays of those luminaries, in passing greater nearer the pole than at lesser la- 
tlirougrh our atnUMphere, by which the tijludea, causing the sun to appear some 
apparent altitudes of the heavenly bodies days above the horizon, when he tereaUy 
are inci-cased TIilsrcfrHCtion arises from below it; doubtless from the greater den- 
hence, that the atmosphere is unequally sity of the atmosphere, and the greater 
4ien«e in cBflTcrent stages or regions; obliquity of the incidence, 
rarest of all at the top, and densest of Stars in the zenith are not subject to 
all :it the bottom; which inequality, in any refraction : those in tht- horizon h;ive 
ti»e same medium, makes it equivalent to the greatest of all: from the hnr /on the 
several unequal mediums, by which the refraction continually decrea;ies to the 
course of the ray of li^ht is continually zenith. All which foUowt from henoe, 
bent into a cf>ntinned curve line And that in the first case, the rays are perpen- 
Sir Isaac New ton has shown, that a ray dicular to the meduim ; in the second, 
of light, in passing from the highest and their obliquity is the greatest, and they 
rarest part of the atmosphere, down to psss through the largest space of the low- 
the lowest and drnsesr, tnidergocs the er and defi^ter part of the air, and througli 
saine quantity of refraction that it would the thickest vapours ; and in the third, 
do in parsing immediately, at the same the obliquity is continually decreasing. 
. obliquity, out of a vacuum into air of The air is condensed, and consequent^ 
equal density with thatiu the lowest part refraction is increased, by cold ; for whi^ 
of the atmosphere. rea«!on it is greater in cold countries than 
Hence arise the phenomena of tlie ere- in hot ones. It is also greater in cold 
pusculum or twilight ; and hence also it weather than in hot, in the same country ; 
IS, that the moon is sometimes seen and the mirning refraction is greater 
eclipsed, when she is really below the than that ut the evening-, because the air 
horizon, and the sun above it. is rarefied by the heat of the sun in the 
That there is a real refraction of the day, and oondens^ bv the coldness of 
stars, &c. is deduced not only from phy- the night. Refraction is also subject to 
sical considerations, and from arguments some small variation at the same time (MT 
i prion, but also from precise aatronomi- the tiay in the finest weather, 
caloboervationsf for there are number- The horisontal refimetion, being th» 
less observations, by which it appears greatest, is the cause that the sun and 
that the sun, moon, and stars, rise much moon appear of an oval form at their 
sooner, and appear higher, than they nsmg and melting ; for the lower edge of 
sbouid do accordin|^ to iutronomical caK each being mom refracted than the u|^- 
cuiations. Hence it is argued, that as per edge, the perpendicular diamctori^ 
light is propagated in right lines, no rays shortened, and the under edge appears 
could reach the eye irom a luminary be> more flattened also. Again, if we take 
low the horizon, unless they were deflect- with an instrument the distance of two 
ed out of their course, at their entrance stars when they are in the same vertical 
into the atmosphere : and therefore it ap- and near the horizon, we shall find it 
pears that the rays are refracted in pass- considerably less than if we measure it 
ing through the atmosphere. Since the when they are both at sueh abetght asto 
stavs appear higher by refraction than suffer little or no refraction; because the 
they really are, to bring the observed or lower star is more elevated tlian the 
apparent altitudes to the true ones, the higher. There is also another alteration 
quantity of refraction must be subtracted, made by refraction in the apparent dia- 
Accordantly, the ancients, as they were taace of st^ r s : when two stars are in thtt 
not acquainted with this refraction, rec- same parallel of declination, their appa- 
koned their altitudes too great. Refrac- rent distance is less than the true ; for 
tion lengthens the day, and shortens the since refraction makes each of them light* 
night, by makmg the sun appear above er in the asimutb or vertical in which 
the horizon a little before his ri.sing, and they appear, it must bring them into 
:i little after his setting. Hefraction also parts of the vertical where they come 
makes the moon and stars appear to rise nearer to each other; because all vertical 
sooner, and set later, than they really do. circles converge and meet in the zenith. 
Theapparentdinmeter ofthe sun or moon This contraction of distance, according 
is fibout 33^; the horizontal refraction is to Dr. Halley, (Fhdos. Trans, numb. 368.) 
about 33'; whence the sun and moon ap- is at the rate of at least one second in a 
ptar wholly above the horizon when they degree ; sq tbiir, if the distance between 



Digitized by Google 



EKFRACTIOJN. 



two ftitt 111 « poiition pmOel to the ho* 
rison meagure 3J^, it is at most to be 

reckoned oi-K 59' 

The q jantiiy ol tUe retraction at cvety 
altitude, from the hortton, where it is 
flfreatestyto the zenith, where it isnothin;^, 
nns l)ccn (Jelennined by ohst i \ ;»ruins by 
many astronomers} tliosic ot Dr. Bradley 
and Mr. Mayer are etleefDcd the mott 
correct «>f any, being nearly alike, and 
arr now cliiffly tiscd by astronomers. Dr. 
Bradley, from hia obiervationn, deduced 
thia general ndc for the retraction, r, at 
any ahit udc, a. w hatever, vie a» rad. 1 : 

eotailfl^. o -4- > r ; : 57" : r" the refraction 
in »eront1<*. '\'\\\s rule is urlapted to these 
States oi the barometer and Ihernioineter, 
VIZ. either 29.6 inch barometer and 50* 
thermometer, or 30 iix-b l)iin)nneter and 
55** thcrrnnn t r, fftr bt ib which st;<tes 
it answers equally the same. But fur any 
other states of the barometer and thermo* 
ineter» the refraction aboTe found is io be 
corrected in this manTi< r : vh. if/* ch tiotc 
any other bti?ht of tbe barometer in 
inches, and i die degrees of the thermo- 
meter, r being the refiraetion incortrected, 
as found in the mnimcr above. Tlicn as 
?9 6 : A : : r : R the refraction con celcd 
on account of the barometer, and 400 : 
450 f : : R the refracticin corrected both on 
account of ibe biirometer and therujomc- 
ter; which hnal corrected refraction i« 

therefore mt ? "~ ^ h n Or, to correct 

the same refraction, r, by means of the 

latter state, viz barometer 30 and ther- 
mometer 55, it wiU be as 30 : A : : r : U 5=s 

1^, and 400 : 455^<::R: ^ B » 

4.i5 — r , . ,. . 

— r-*~r o ^» the concct rcirac ion. 
12000 * 

Mr. Simpson has determined, by tlieo- 

rj, tiie astronomical refractions, from 

which he brings out this rule, tris. as I to 

.9986, or as radius to sine of 86^ 58'^ 30^, 

so is the '''Tie of any given -/enith dist«nce 
to the sine of ."^n .ire ; of (he diiVrrence 

between this arc and the zenith distance, 
is the refiractiim sought for that senitfa 
distance. And by this rule Mr. Simpson 
Gompnted a table of the mean refmctions, 
which are not much dti^ereni frf>m those 
of Dr Bradle^r and Mr. I^lay er, and are at 
in tlie following uble. 8ee Simpson'a 
Dtascrtatioas. 
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0 44 


7 
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57 
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0 41 
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5 59 


25 
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0 38 
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5 21 
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47 


56 


0 35 
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4 50 


27 
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42 
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0 32 


11 
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28 
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38 


60 


0 30 


12 
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29 
30 
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34 


65 


0 34 


13 


o 43 
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30 


70 


0 19 


14 


3 27 


1 32 
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23 


75 


0 14 


15 




i 34 
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17 


1 80 


0 9 


16 


3 1 


1 36 
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12 




0 4| 



It is evident that all observed altitudes 

of the he;iven!y bodies ought to be dimi- 
nishc<l b}' the numbers taken out of the 
foregoing table. It is also evident thit 
the refraction diminishes the ri^ and 
obI':(iiie ascensions of a star, and increas- 
es tlie dfscensiojis; it increases the north- 
ern declination and lulilude, but decreas- 
es the southern; in the eastern part of 
the heavens it diminishes the lonj,dtudc 
of a s'.ar. but in the western part of the 
heavens it increases the same. See Qua- 

MAITT. 

Refhactiox, terreHriaip is that by 
which terrcsirial objecU* appear to be 
raised higher than they really are, in ob- 
senri ng Uicir altitudes. The quantity of 
this refraction is estimated by Dr. Mas- 
kelyne at one-tenth of tlic distance of the 
object observed, expressed in degrees of 
a great circle. So, if the distance be 
10,000 fathoms, its tenth part, 1000 f;«- 
thongs, is the sixtieth part of a degree of 
a great circle on the earth, or 1", which 
therefore is the refraction in the altitude 
of the object at that distance. ButM* 
Le (ioiulre is induced, he s:iv'=, bv sevrral 
experiments, to allow only one-fourreenth 
part of the distance for the refraction in 
altitude. So that, upon the distance of 
10^000 firtboiDB, the fourteenth part of 
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Tvbich is 714. fathoms, he allows only 44^ 
of terrestrial reffsction, to many being 
contained in the 714 fathoms. Sec his 
Memoir concernin'^ ^he li'ig"onometrical 
operations, &.c. Aj^ain, M. de Lambre, 
an ingenioui French astronomer, makes 
the quantity of the terrestrial refraction 
to f)e Uie eleventh part of the arch of dis- 
tance. But the English measurers. Col. 
Sdward WiUiams, CMpt, Mudge, and Mr. 
Dalby, from a multitude of exact obser- 
Tations made by them, determine the 
quantity of the medium refraction to be 
the twelfth put of the said dlistance. The 
QUaiitity of this refraction, howrcver, is 
fonnd to vary considerably, with the dif- 
ferent states of tlte weather and atmo- 
spherCt from the fifteenth part of the dis* 
tance to the ninth part of the same, the 
medium of wfiirh is the twelfth p^rt, as 
above mentioned. Some whimsical ef- 
fects of this refraction are also related, 
arisiiigfrom peculiar situations and cir- 
cumstances. Thus, it is said, any person 
standing by the side of the river I'liames, 
at Greenwich, when it is high water 
there, he can see the cattle grazing on 
the IhIc of Dogs, which is the marshy 
meadow on the other side of llie river at 
that place; but when it is low water 
there* he cannot see any thing of them, 
as they are hid from his view by the land 
wall or bank on the other side, which is 
raised higher than the marsh, to keep out 
the waters of the btcf. This eurious ef- 
feot is probably owing to the moist and 
dense vapours, just above and rising* from 
the surface oi' the water, being raised 
higher or lifted up with the sarfhce of the 
water .it the time of high tide, through 
which the nys pass, and are the more re« 
fracted. 

RKraACtxov, in general, is the devia- 
tion <^ a moving body from its direct 

course, occasioned by the diflrei*ent den- 
sity of the medium it moves in ; or, it is a 
change of direction, occasioned by a bo- 
dy's falling obliquely out of one medium 
into another of a different density. T|p 
great law of refraction, which holds in all 
bodies, and all mediums, is, that a body, 
pMoinipobfiquelyotitol' one medium into 

mother wherein it meets with less resist- 
ance, is refracted or turned towards the 

■perpendicular; and, on the contrary, in 
pasaing out of one medium into another 
wherein the resistance is greater, it is re- 
fracted or turned from the perpendicu- 
lar. Hence the rays oi light falling out 
of air into water, are remeted towards 
the perpendicular; whereas a ball thrown 
intt> the water is refracted from it. Now 
ihe reason of this difference that wa- 



ter, which resists the motion of light less 
than air, rensts that of the ball more ; or, 
to speak more justly, because water, by 
its greater attraction, accelerates the mo- 
tion of the rays of light more than air 
does. See Ojnrics. 

Rbfhactiojt in island crystal. There is 
a double refraction in this substance, con- 
trary ways, whereby not only oblique rays 
are divided into two, and refracted into 
opposite parts, but even perpendicular 
rays, and one half" of them refracted. 

REGALIA, in law, the royal rights of 
a King, which, according to eiviliflns, are 
six: power of judicature; power of life 
and death ; power of war and peace ; 
goods without owner, as waifs, strays, 
Kc. ; assessments} and minting of mo- 
ney. 

REGIMEN, in i^rnmmar, that part of 
syntax, or con.structiuu, which regulates 
the dependency of words, and the altera- 
tions which one occaflons in another. 

HKGlNrENT, in war, a body of men, 
eillier horse or foot, commandetl by a co- 
lonel. Each regiment of foot is divided 
into companies, but the number of com- 
panies is not always alike, lhou':'-h onr re- 
giments generally consist of ten compa- 
nies, one uu the right of grenadiers, and 
another on the left of light troops. Regr- 
mcnts (if horse most commonly consist of 
six troops, hut some have nine. Regi' 
ments of dragoons, in time of war, arc 
^nemlly composed of eight troops, and 
m time of peace of six. Each regiment 
has a chaplain and a siirg'eon. See Troov 
and Company. Some German regiment^ 
consist of 3000 foot, and the regiments of 
Picardy, in the old French service, con- 
sisted of r2'> companies, or 6000 men. 

REGIS 1 EK, a public book, in which is 
entered and recorded memoirs, acts, and 
minutes, to be had recourse to occasion- 
ally, for knowing and proving matters of 
fact. Of these there are several kinds ; 
as, 1. Registers of deeds in Yorkshire and 
Middlesex, in which are registered ail 
deeds, conveyances,.wilIs, Sec. that affect 
any lands or tenements in those counties, 
which are otherwise void against sny sub- 
sequent purchasers, or mortgsgees, &c. ; 
but this noes not extend to any copyhold, 
estate, nor to leases at a rack-rent, or 
where they do not exceed twenty-one 
▼ears. The registered memorials must 
be engrossed on parchment, under the 
hand and seal of some of the grantors or 
grantees, attested by witnesses who are 
to prove the signing or sealing of them, 
and the execution of the deed. But these 
registers, which arc confined to \\vo ruww* 
tiesi are in Scotland, general, by w lucli 
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the Uws of North Britain are rendered 

ri'TV easy and re^lar. Of tlicse there 
are two kinds : the one s^enerai, fixed at 
Edinburgh, under the direction of the 
Lord Halter $ mnd the other it kept in 
the several shires, stewartrics, and regn- 
lities. tiie clerks of which are obliged to 
transmit the registen of their reapedive 
eouKs to the general register. No men 
in Scntlan.l can li ivc :i rig^ht to any estate, 
but it must Ijccomc regiiiiered wilhiii for- 
t) di*\s uf his becoming seised thereof; 
by which means ail secret conveyances 
are ctit oft' '2 r wish registers arc books 
in which are rrjj^istcrrd the baptisms, 
marnagfti, and burials ot each partsh. 

Among diieentert who admit of infant 
baptism, each minister is snpposed to 
keep a rcp^ister of the several children 
baptized by hinv But as these are tre- 
quently imu by the luceeaiion of new mi- 
nisters to the same congregation ; or at 
best do !v>t piv r -ui [icroMut of the date of 
the bitlUs wiucli nuy have happened ma. 
ny weeks or month* before heptiim ; tt it 
now almost ^nerally the custom among 
dissenters of all d«'?u>mii)ati(>ns to rcj^istcr 
the births of their children at the Library 
in Bed^crott Streets Cripplegate, for 
which the charge is uxpencc. Thit re- 
gister is admitted in the courts of law. 

RaoisTER, is also used for the clerk or 
keeper of a tegltter. Of thete we have 
several, denominated from the registers 
they keep ; as Register of the Ifigh Court 
of Delegates; Uegister of the Arches 
Court of Canterbury; Register of the 
Court of Admirahy ; Register of the Pre- 
rogative Courts Register of the Garter^ 
&c. 

RcGisTSR thiftSt in commerce, are ves- 
sels which obtain a commission either 
fi om the King of Sp un, or tlie Council of 
the Indies, to trailic m the ports of the 
bpunish West Indies; which are thus 
called from their being registered hefore 
they set sail, from Cadiz, for Buenos 
Ayres. Each of these permissions costs 
3J,000 pieces of eigh^, and by the tenor 
of the eedula, or permit, they are not to 
exceed 300 tons ; but there is such a good 
understanding between the merchants 
and the Council of the Indies, that abips of 
5 or 600 tons frequently pass unnoted; and 
though the quantity and quality of the 
merchandizes on boiml are always ex- 
pressed, yet, by means of presentay the 
ollicerB, both in Spain and the Indies^ al- 
low them to load and unbad vastly more 
than the permission expresses. 

RxeiSTKH, in printing, is disposing 
the IbfiBt on the press, lo aa that the 



lines and pages printed on one aide of the 

slrf*et tall <^-x;ictly on those of the other. 

itt.&i8Ti;u, auiong letter founders, is 
one of the inner parts of the mould in 
which the printing types are cast. Its 
use is to direct the joining the mould 
justly together again, alter opening it lo 
take oiit the new cast letter. 

RKoi.'iTERs, in chemistry, are holes, or 
chinks with stopples, contrived in the 
sides of furnaces, to regulate the fire ; 
that is, to make the heat mure intense, or 
remiss, by opening them to let in the air» 
or keeping them close to exclude it. 

REGULAR, denotes any thing that is 
agreeable to the rules of art: thus, we 
say a regular building, verb, 8tc. A re- 
gular figure, in geometry, is one whose 
sides, and consequently angles, are equal ; 
and a regular hgure with three or four 
tides is commonly termed an eqnihiteral 
triangle, or square, as all others with 
more sides arc cnlkd regular polygons. 
All regular figures may be inscribed in a 
circle. A regular solid, adled also a 
platonic body, is that terminated on all 
sides by rpfi;-n!r\r and equal planes, and 
whose solid angles are all equaL See 
Boot. 

REGULUS, in ehemittiy, an imperfect 

metallic substance, that falls to the bot- 
tom of the cnicible, in the melting of 
ores, or impure metallic substances. 

Reoulus, in astronomy, a star of the 
first magnitude, in the constellation Leo, 
called also, from its situation, Cor LcQttUf 
or the lion's heart. Its longitude, ac- 
cording to Mr riamstead, is 25® 31' 20'', 
and li s h^iUude 0° 26' 38" north. 

REHEARING, in chancery, is when 
either of the paKies thinks himself ag- 
Cprieved by a decree^ and petitions the 
Chancellor for the cauan to be heard 

again. 

REIN deer. See Csavus. 
REJOINDER, fai taw, ia the name of a 

part of the pleadings where the defendant 
answers to the plaintiff's replication. 

RELEASE, in law. Releases are dis- 
tinguished into ezpresi releasee in deed^ 
and those arising by operation of lav t 
and are made of lands and tenements, 
goods and chattels, or of actions real, 
personal, and mixed. By a release of all 
demands, all actions, real, personal, and 
mixed, anH nil actions of appeal, are ex- 
tinct 1 he release of a rignt to lands is 
ntow become the most usutd form of con- 
veyance. A release ia made for a yesi^ 
which puts the party in possession, and 
then a release of all the right to the les- 
see and his heirs is made the next day; 
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which, by the operation of the statute brought off insensibly, the relievo Is said 

of uses, conveys the whole fee. This to be bold, and the cuur-obacure well on- 

is called a conveyance by lease and re- derstood. 

lease. ^ RELIGION, seditious words, in dcro- 

RELHANIA, in botany, so named ill gation of the established religion, are in- 

honour of the Kev. Richard Uelham,age- dtctuble, as tending to a breach of the 

nus of the Syngenesis Folygamia Super- peace. 

iha cfaMi and order. Natiu«l order of REMAINDER, in law, i!> an estate li« 

Conoposita; Discoidea^ Bssential charac- mited in lands, tenements, or rents, to be 

ter: calyx imbricate, scarinsc ; corollets cnir vod after the expiration of another 

of the my very many ; pappus membrana> purticular estate. As if a man seised in 

eeous, cylindrical, short; receptacle chaf- fee-simple, grant lands to one for twenty 

fy. There are sixteen species, all nativea years, and, after die determination of the 

of the Cape of Good Hope said term, then to another, aud his heirs 

RELIEF, a certain sum money for ever ; hei-e the former is tenant for 

which the tenant Jjoldiag by kiiigiii'sser- years, remawuler to ti»e latter in fee. 

vice, grand sergeantry, or other tenure. Both interests are, in fact, only one ea- 

for which homage or leg-al service is due, tate : the present term of years, and the 

and being at ful! age at the death of his remainder afterwards, when added togc- 

ancestor, formerly paid to his lord ai h'vi ther, being equal only to one estate in tee, 

entrenee. When a remainder is limited in a will, it 

RELIEVO, or Rxusr, in sculpture, is sometimes called an execntory devise. 

Itc. is the projecture or standing- out of a This is not strictly a remainder, but 

%ure, which arises prominent from the something in nature of a remainder, 

groond or plan on which h is fonned, which, thousfa inlmmal and bad, as tucb» 

whether that figure be cut with the chi* Is held good as an ezecutoiy devise, 

tel, moulded, or cast The doctrine of remainders is very ab- 

There are three kinds or degrees of struse, chiefly from the difiiculty of as- 

relievo, vh. alto, Imsso, and demi-rerievo. eertaining, from the form of the deed 

The aUo.relievo, called also haut-relief, or or will by which it is created, whe- 

high relievo, is when thr figure is formed ther or not the remainder is contin- 

after nature, and projects as much as the gent, and liable to be defeated. Where 

fife. Basso-relievo, bass* relief, or low- a remainder is limited after an estate tall, 

relievo, is when the work la raised but a the tenant In tail can at all times, by suf- 

little from the ground, as in medals, and fering a recover}', defeat the i^mainder, 

the frontispieces of buiidmgs, and parti- and get possession of the fee. This it 

eulatly in the histories, festoons, foliages, called docking the entail, and it is allow- 

and other ornaments of friezes. Demi- ed, for the purpose of preventing limita- 

reltcvo is when one half of the figure ri'ics tioiis In perpetuity. For, oth erw ise, men 

from the pl:ine. \^'licn, in a basso-rclitvo, oHarge hiiuled estates woiiM be enubled 

there are parts tiiat stand clear out, de- to tie up lite inheritance no strictly by 

taebed from the rest, the woik ia odled - wilt, that in a few years all the landed 

a demi-basso. In architecture, the relie- property in the kingdom would be vested 

vo or projecture of the ornaments ouc^ht for ever in certain families, and that cir- 

always to be proportioned to the magm- culationof wealth, which is the great spur 

todeof the baildingitadomi^andtothe to indnstiy, would be whollv at an 

distance at which it it to be viewed. end. Hence would be introduced all 

Rfittvo, or Rblibv, in painting, is the inconvenience of a system of casts 

the degree of boldness with which the similar to those in the East Indiea^ 

Ugares seem, at a due distance, to stand and in a short time there would be no 

out from the ground of the palntiiig.^ ehange in the course of inheritances, ex. 

Tlie relievo (depends much upon the cept upon forfeitures for felony, or high 

depth of the shadow, and the strenslh of treason, which would rarely occur. Or, 

the light, or on the height of the differ* perhaps, the consequence would be, that 

«iit eolonn^ bordering on one another t the inheritance of females not being for- 

and particularly on the difference of the bidden, the land would be so subdivided 

colour of the figure from that of the by different descents to coheiresses, that 

grotuid. Thus, when the light is so dis- there would be no large estates in the 

mMcdaatomakethe nearest parts of the country. This sufficiently evinces the 

figure advance, and is well dinusf d on the wisdom of the law, which prevents be- 

masses, yet insensibly diminishing, and quests in perpetuity, and we have thought 

tt>nQmating in a large spacious shadow, it better to notice this in a popular worlE:^ 

I 
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than to explain at length a term of art, 
which un:iVot<!:ihIy lea Is; to the most ab- 
struse reasoning. For turtherinforiQationt 
iee Jacob's Lmw Diet, by Tomlint^ title 
RemaifKler : Feame's Essay on Uemftln- 
den, an«l cher works there cited. 

REMCMBKA.NCEUS, ancienUy called 
cferki of the rereembiance, certain offi. 
cert in the Bschec]ucr, whereof three are 
tlistJng^uished by the names of the Kintc's 
Remembrancer, the Lord Treasurer's lie- 
membrancer, and the llemembrancer of 
the Fiwl Fruits. The King's Remem- 
brancer enters In his ofFn. c all r<'C()p,niisan- 
ce* taken before llie iiarons, tor any of 
the King's debts, for appearances or ob- 
servances of orders; he aim takes all 
bon<ls for t!(c K!m^'*,s d».hls, and 
makes out prrH c^sr-s thon-on !Ic like- 
wise issues jjroccsses agaiasl the collec- 
tors of the eastoms, excise, and others 
for ilu-iracconiils ; ami iiifoi iii;itii)ns upon 
pi'n.tl s'afiUcs arc entered :uul snetl in 'lis 
o Alee, u heft; all i)i*oceedings in luaUcrs 
upon Enf^Hih biUs in the Exchequer 
Ch.imber remain. His duty further is, to 
in ikt: out the bill's of conipn<<itinns upon 
penal iatt'S, to take the statement of debts; 
and into his office arc delivered all kinds 
of indentures and other evidences, which 
concern the assuring any lands to fho 
crown. He, every year, in craaUno amma- 
mm, reads in open court the statute for 
election of sheriffs; and likewise openly 
reads, in court, the oaths of all the ofil- 
cers, when they are admitted. 

The Lor<i Treasarer^sRemembrancer is 
charged to make out process against all 
sberifl"-!, esrhc-atorf!, receivers, and l>:ii- 
lifls, for their accounts. He also makes 
out writs of fieri facias, and extent for 
debts due to the Ring, either in the pipe 
or with t!)e auditors ; and process for all 
such revenue as is due to the King, on 
account of bis tenures. He takes the ac- 
cotmt of sheriffs ; and also keeps a rccoi-d, 
by wliirh it appears whether tlii- slierifTs 
or other accountants pay tlicir profers 
due at Easter and Michaelmas; and at 
the same tyne he makesa record, where* 
by the sheriffs or other accountants keep 
their prefixoi] days. There are likewise 
brought uiLu bis office all the accotmts of 
customers, coroptrollers^ and aocoun- 
taTits, in order to make entry thereof on 
record : also all estreats and amcrcemento 
are certified hei-e, &c. 

The Remembrancer of the First Fruits 
takes all compositions and bonds for the 
payment of first fruits and tenths, and 
makes out process a^^ainst such as do not 
pay the same. 



REMITTEK, a term in law, which ira. 
plies that a person - aving a right is dis* 
possessed, and then by h bad title, dif- 
ferent from his former one, gets posses* 
ston. He is then said to be remitted to 
his former title, or to be in by remitter, 
and cannot be turned out, although he 
gained his last possession by * bad ti- 
tle. 

ia:NDEZVOU.S, in a military sense, 
the place appointed by the general* where 
all the troons that compose the army are 
to meet at tne time appointed, in case of 
an alarm. This place should be fixed 
upon according to the situation oi the 
ppround, and the sort of troops quartered 
in the village. In an open country it is 
easy to fix upon a place of rendezvous, 
because the general has whatever ground 
he thinks necessary. In towns and vil- 
lages, the largest slreet.s, or martcet* 
phtces, are very fit ; but let the place be 
where it will, the troops must assemble 
with ease, and be ready tur the prompt 
execution of orders. 

RENEALMIA, in botany, so named 
from Paul Rencaume, physician :iT Kioiv, 
a genus of the Monandria Munogynia 
clj»s and order. Natural order of §eit&. 
minex. Cannae, Jussieu. Essential cha- 
racter: calyx tritid; nectary oblong; 
calyx one-leated, bursting uito two or 
three irregular teeth $ anther sessile, op- 
posite to the nectary; beny fleshy. 
There is but one species, viz. R. exal- 
tata, a tree about twenty feet in height, 
having a straight trunk ; leaves five or six 
feet long, lanceolate waved about the 
edge ; the raceme or bunch of flowers 
springs from the trunk above the root 
It is a native of Surinam. 

RENT, is a certain profit isstung year- 
ly out of lands and tenements corporeal. 
There are at common law three kinds of 
rents ; rent service, rent charge, and rent 
seek. Rent service is where the tenant 
holds his land of his lord by fealty and 
certain rent ; or by homage, feaity, and 
ceruin rent ; or b^ other service and Cer- 
tain rent ; and it is caUed a rent service, 
because it has some corporeal service in- 
citlent to it, which at least is fealty. Rent 
charge is called, becau|e the lana tor 
payment thereof is chimed with a dis- 
tress. Rem seek is where the land is 
granted without any cause of distress for 
the same. 

The time for payment of rent^ and, 

consequently, for a demand, is such a 
convenient time I)efore the sun-settingof 
the last day, u& will be sufficient to have 
the money counted ; but if the tenant 
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meet the lessor on the Kind at any time of Ceplevins by writ iiistie properly out 

the last day of payment, and tender the of Chancery, returnftble into the courts 

nut, that is sufi^cient tender, because of King's Bench and GotDmon Pleas- St 

ibe money is to be paid indefinitely on Westminster, 

llttt day, and therefore a tender on that After the goods are delivered back to 

iacf is cuifficient. The remedy for non- the party replevying, he is bound to 

pyment of rent is by distress, or taking bring Ins action of replevin against the 

the goods and chattels, or by action of distrainer; which mav be prosecuted in 

debt. Sec Woodfall's Landlord and Ten- the county court, be the distress ot what 

Slit, or Tomlin's Law Dictionary. value it maV: but either party may re* 

^EPFXLING potoer. See Repulsioit. move it to the superior courts of King's 

UKPE TJiND, in arithmetic, denotes Bench or Common Pleas, the plaintiff at 

tb^^partef an infinite decimal fraction pleasure, and the defendant upon reason- 

which is continnally repeated ad infini- able cause. 

turn. Repetcnds chieDy arise in the re-. If the sheriff is shown t atrangei^a 

duetionof vulgar fractions, to decimals; goods, and betakes them, an action of 

, ^ _ ^ . , , tresspass lies against him, for otherwise 

thus, a 0.333, fcc. A single repetend he could have no remedy; for bein^ a 

tk^v. I I 1 c stranirer, he cannot have the writ r/<? />ro- 

14 that in which on y OIK litrure IS repeat- , * : , , j . « v 

«.! ' . A r tate probanda; and were he not enti- 

ed,ftsintne instance lust iriven. A com- ' , ^ u ..tu^ 

rZ.^j -^^ *^ »• t..,^ ^ ed to this remedy, it would be in the 

pound repetend IS that in which two or -a* „ «,«,.»• 

more figures are repeated. "To find P°^^^* f ^^^J^ *^'P * 

the value of any repetend, or to reduce ^'Z'^^f "j'^^^^^ . ^- t f . th. 

ttto. » to.\i- T«ir« *tt» If the replevin be determined for the 

^!!n l^fr- f plaintiff, nimely, that the distress was 

^ven repeating figure, or fi^r^^^^^^^^ wrongfully taken, he has already got his 

'"1 '^^"^ goo<ls back intb his own possession, and 

l^i^^'^u^^^^^^^'^'T i^Sf.^. 4 shall keep them and recover damages. 

OTj^lscw m the given repetend : thus. 3 ^^^^ defendant prevail, by the de- 

-J j^23 s= — — sss . ^^^*lt or non-suit of the plaintiff, then he 

9 3 333 shall have a writ de retumo hahendot or to 

I^EPETITION, in rhetoric, a figure have a retmn, whereby the goods or 
which i^racefiilly ami emphatically re- chattels, which were flisi rained and then 
peals either the same word, or the same replevied, arc returned again into his cus- 
Moae in different words. In the use of tody, to be sold, or otherwise disposed of, 
ihisfii^ure care is to be used that we run as if no replevin liad been made If the 
»!ot iiiio insipid tautologies, nor affect a distress were tor damage feasant, that is, 
trifling sound and chime of insignificant for cattle breaking through fences, and 
*onls. AU turns and repetitions are so, coming upon the land of the party, the 
t^at do not contribute to the Strength and distrainer may keep the goods so return- 
lustre of the discourse, or at least one of ed, until tender shall be made of suffix 
thera. The nature and design of this fi- cient amends. 

fpm is, to make deep impressions on HBPLICATION, a law term, signify, 

tlmse we address. It expresses anger ing a part of the pleadings upon the re* 

and indignation, full assurance of what coit!. being^ the plaintiff's answer to the 

We affirm, and a vehement concern for defendant's pleas, 

what we have espoused. REPRIEVE, an order to suspend a 

REPLEVIN, in law, is a writ by him, prisoner from the execution and proceed- 

who has cattle or other goods distrained ing of the lasv for a time. Evt ry judge, 

by another, for any cause, if he wishes who has power to order any executioi^ 

todispute the propriety of the distress, he has power to reprieve. 

' s i lls writ, and upon putting in surety REPRISE, or Repiuze, at sea, is a mer* 
^0 the sheriff, that, upon delivery of the chan'. '^hip, which, after its being taken 
thing distrained, he will prosecute the by a corsair, privateer, or other enemy, 
action against the distrainer, the cattle or is retaken by the opposite party. If 'a 
goods are delivered back, and said to be vessel thus retaken has been twenty>foor 
T'cplevied. In this writ, or action, both hours in the possession of the enemy, it 
the plaintiff and defendant are called ac- is deemed a lawful prize ; but if it be re- 
tors ; the one, that is, the plaintiff, suing taken within that time, it is to be restored 
for damages, and the defendant, who is to the proprietor, with every thing there- 
also called avou ant.to htve a retUTD of in, upon his allowing one-third to the ves- 
the gouas or cattle . sel, who made the reprise. Aisoiy if there- 

vol.. X. I i 
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prtie hat be*n abandoned by the enemy, 
€ithep m t tempeit or from any other 
cause, before it has been led into any 
port« it it to be restored to the proprie- 
tor. 

RBPROD0CTI(}!f, b uaually under* 
•tood to mean tlie restoration of a things 

before e>is'!n|^. tmH sttice de-^troyed It 
u very welt known that trees and plants 
tMybe raised fr«ffl aHpa and cuttings; 
an«i snme late obaenrations have shor n, 
th it tbrre -i-p some aninnnls ■v^ hii' h hive 
the same property. The polype (aee 
HiDaji^ was the first instance we had of 
of thia Kind ; but we had aeareely time to 

vnnr^rr nt the f11';rnvrrT M Trrmhlcv 
had inadr. wfit-n M. Bonett dis.corered 
the same property in a species of water- 
vorm. Amon^ the plants which may 
be raised fi on ciittin^^s, there are some 
vhirh sctm to prjssesH this quality in so 
eminent a degree, that the smallest por- 
tion of them w ill become a complete tree 
SjTain. A tw '.y^ nf u i!lo\v, poplar, and many 
ottier tre< s, being planle<i in the earth, 
takes root, an*! becomes a tree, every 
piece of which will in the same manner 
produce other trees. The case is the 
same with these worms; they are cut to 
pieces, and these several pieces become 
erfect animals s and each of these may 
e ap^in cut into a number of piece-S, 
each of which w 11 in the same manner 
produce an animal It has been suppos- 
ed by some that theae worma were ori* 
parous ; but ML Bonett, on cutting one 
of them to pieces, havinr^ observed a 
alender substance, resembling a small 
filament, to more at the end of one of 
the piece;!, separated it ; and on examin- 
ingf it with glasses, found it to be a per- 
fect worm, of the same form with its pa- 
rent, whr*^ lived and grew larger in a 
vessel of water, lirto which he put it. 
These small bodies are easilv divirU d, and 
very rea<lily complete themselves again, 
a day usually serving for the production 
of a head to the part that wants one ; and, 
in j^encral, tfie smaller and more slender 
the uormsare, the sooner they complete 
themselves aftc this operation When 
the bodies of the large worms are ex- 
amined by the microscope It is very 
easy to see the appeamnce of the young 
worms alive, and moving about within 
them t but it requires great prechton and 
exactness Tn In certain of this : since the 
ramifications ofthe great arterv have very 
much the appearance of young worms, 
•nd they are kept in a sort of continual 
motion by the systoles and diastoles of 
the icToial porUoaa of the aiteiy, which 



serve as so many hearts. It is very cer^ i 
Uin, that wiMt iTe foree, in regud to i 
these aniroata» by our operations, is done 
also naturally every rlay in the brooks 
and ditches where they live. A curious 
observer will find in these phtces ntny 
of them without heads or tails, and some 
without either: as also other fragments 
of various kinds, all which are then 'in 
the act of completing themtehes; but 
whether accidents hare reduced them to 
this state, or Ihey thus purposely throw 
off parts of their own bod} forvbe repro- 
duction of more animals, it isnoteaiyto 
determine. They are plainly liable to 
many Heritlcnts, by which they lose the , 
scvi-ral parts of their body, and must 
perish very early, if they ha<l not a power 
of reproducing what was lost ; they often j 
arr broken into two pieces, hy the resist, i 
ance of some hard piece of mud which 1 
they enter; and the y arc subject to t dis- 
ease, a kind of gangrene, rotting off the 
several parts of their bodies, and most 
inevitably perish hy it^ had they not thif 
surprising property.. 

The reproduction of seveial puti of 
lobsters, crabs, &c. is one of the greatest 
curiosities in natural history. It seera% 
indeed, inconsistent with the modern sys- 
tem of generation* which supposes w 
anim il to be wholly formed in the eg|, 
that, in lien of an organical part of an ani- 
mal cut off, another should arise perfect- 
ly like it : the ftet, however, it too well 
attested to be denied. The legs of lob- 
aters, &c. consist each of five articuli- 
tions; now when any of the legs bappea 
to break by any accident, as by walking* 
8cc which frequently happens, the frac- i 
ttire is alwnvs fmmd to be at the suture . 
near the fourth articulation; and what 
they thus lose is exactly reproduced is 
some- time afterwards; that ia,a {Mltw 
the shnnts mit, consisting of four ^^ j 
ticulalions, the first whereof has tWO 
claws, as before ; so that the loss is cn- , 
tirely repaired. 

If the leg of a lobster be broken off by 
dcsig^n at the fourth or fifth articulatioiv 
what is thua broken off is always repro- 
duced But if the fracture be niaae is 
the first, second, or third articulation, the 
reproduction is not so certain. And it u 
very surprising, that, if the fracture be 
made at theae artietilationa, at the end of : 
two or three days all the other articula- . 
tions arr (generally found! broke off to the 
fourtl), wlacby it is supposed, is done by 
the creattrre itself, to make the repw^ 
ducfi' n certain. The part reproduced 
ia aot onfy pcriieotly ainilar to tliati«' 
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trenched, but nho, in a certain space of 
time, throws equal to it flcnce it is that 
wc rreq[ueuliy see lobsters, which have 
thefr tiro Iftfgfe legs unequal in alt nto- 
portions. And if the part reproducea be 
Hoken off, a second will gucceed. 
ERPl (LIA, in natural historv, an order 
' of Amphifaiia, the cfaaneter or whMi it, 
that they breathe through the mouth; 
have feet, and flat naked ears without 
auricles. There are five genera, viz, 

Draco Siren 
Lacerta .Tertado^ 
Bana 

REPULSION, in physics, that property 
in bodies, whereby, if they are placed 
jost beyond the sphere of each other's 
attiaetion of cohesion, they mutually fly 
horn each other. Thus, if an oily sub* , 
stance lighter than water, be placed on 
the surface thereof, or if a piece of iron 
be laid upon mercury, the sudacc oi the 
fluid will be depressed about the body 
lai'l on it : thia depression is manifestly 
occasioned by repelUug power in the 
bodies, which landers tiie approach of 
tfie fluid towards them. Bat it ia pos- 
sible, in some cases, to press or force the 
repelling bodies into the sphere of one 
another's attractixMi ; and then they will 
■ataaily tend towards eaeh other, as 
vhen we milt oil and water till th^ in- 
corporate Dr Knigfht defines rt^pulslon 
to be that cause which makes bodies mu- 
toslly endeaTour to recede from eaeh 
oUier, with dl fie rent forces^ at difTerent 
times ; and that such a cause exists in na- 
ture, he thinks evident, tor the following 
rBasons. 1. Because all bodies are elee- 
tiiealtOr capable of being made so ; and 
it is veil knou n, that electrical bodies 
both attract and repel. 2. Both attrac- 
^ea and repulsion are very conspicuous 
in all magnetical bodies. 3. Sir Isaac 
Kawton has shewn from experiments, 
that the snrtaces of two convex glasses 
repel each other. 4. The same great 
pUilosoplier has explained the elatttoity 
of the air, by supposing its particles mu- 
tually to repe! cacli other 5. 'i 'he par- 
ticles of ligilt are, in part at least, re- 
pelled from the aarfinea of all bodies. 
6. Lastly, it seems highly probable, that 
the particles of lig-ht mutually repel each 
ether, as well as the particles of air. I'he 
same gentleman ascribes the cause of re* 
pulsion, as well as that of attraction, 'to 
the immediate effect of God^s will ; and 
9i attraction and repulsion are contraries, 
•nd cooatquently canaoty at the aame 
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time, belong to the same auhttaM^tfan 

doctor supposes there are in nature two 
kiiidii ot xiicitier, one attracting, the other 
repelling; and that thoae paiticlea of 
matter, which repel each other, are sub- 
ject to the general law of attraction in 
respect of other matter. A repellent 
matter being thoa supposed, equally dis* 
persed through the whole uatverse^ the 
doctor attempts to account for many na- 
tural phenomena by means thereof. He 
thinks Bght is nothing but this fepellent 
matter put into violent vibrsidon^ by thn 
repellent corpuscles which compose the 
atmosphere of the sun and stars : and 
that, therefore, we have no reason to be- 
lieve they are gulfs of fire, but, like 
the rest of the heavenly bodies, inhabita- 
ble worlds. From the same principles, 
he attempts to explain the nature of fire 
and heat, the vanous phenomena of the 
magnet, nnrl the catise of the variation of 
the needle ; and, indeed, it is difficult, if 
not idtpossible, by the doctrine of attrac* 
tion alone, to account for all the pheno* 
mena observable in experiments made 
with magnets, which may now be solved 
by admitting this doctrine of a i epeilcnt 
fluid $ but whether it will be sufficient to 
account for all the particular phenomena 
of nature, u liich are the proper tests of 
ail hypothesis, lime and ejcperience alone 
must determine. ' The doctor alao endea- 
vours to show, that the attractions of co- 
hesion, gravity, 5ind magnetism, arc the 
same, and thai by these two active prin- 
ciples, «ia. attraction and repulsion, idl 
the phenomena of nature may be explain- 
ed ; but as his ingenious treatise on this 
subject IS laid down m a series of propo- 
sitions^ all connected to^her» It would 
he impossible to do justice to his argu- 
ments without transcribing the whole: 
we shall therefore refer toe curious to 
the book itself 

According to 'sGravesande and othefi^ 
when light is reflected from a po!i«?hed 
spherical surface, the particles of light 
do not strike upon the solid parts, and so 
rebound from them; but are repelled 
from the surface, at asmalldistanrc before 
they touch it, by a power extended all 
over the said polished surface. And Sir 
Isaac Newton observes, that the rays of 
light are also expelled by the edges of 
bodies, as they pass near them, so as to 
make their shadows, in some cases, lar- 
ger than they would otherwise he. 

RspuLsiox, In chemistry Sir Isaac 
Newton demonstrated, that if ilnshav be 
correct, liicn the force, by which the 

piKttclet of air leced* horn each othei^ 
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iucreases or dunimibef »t ^ Mine rite 
that the diatance betwjpen the centres of 
the particles, or atoms, of whicii it is 
composed, diminishes or increases; or, 
which is the same thing-, thtt the repul- 
tnon bciween the particles of gaseous bo- 
dice IS iilsva\s inversely as the dlsuiiice of 
their c^tres Irom each other. JNow the 
disuuice between the centrea of the 
StOfM of elastic fluids always varies as 
the C!jhe root of tlit ir dt iisity, taking* the 
Word in ils cumtnon acceptation. Thus* 
if the dcnskty of air under the mean prea- 
sure of the atmoapbere* be su|>posed 1 ; 
if it be forced into |th of its bulkt its 
density becomes 8. In these two cases 
we have the distance between the atoms 
of air inversely as the cube root of 1 to 
the cube toot of 6, or as 1 to 2. So that 
if air be compressed into .^th of its bulk* 
the distance between its partif*frs is re- 
duced to one half, and of course the re- 

Sulaton between them ia doubted. • If air 
e rarefied 3'JO lime s, we huve tta density 
reduced to -^^^yth of that of common air 

Here we ha\e the dlsitaricc Ix'twoen the 
atoms of common and liie runiieil uir, as 
^ 3U0, or nearly at 1 : 7. So that 
when air is rareRed .3(iO tinu «i, the dia* 
tnnce hetween its par'^icK s becomes al- 
most seven times greater, and of course 
their repultioD ia dimittiahed almoat se- 
venfold. 

RESCUE, or Raaeovs, ia the taVinp 

away and setting iit liberty, again-st law, 
any distress taken for re nt, or services, or 
damage Icusuat ; but the more gaucral 
notion of reacouaia, the forcibly liberating 
nnoilicr from an arrest or some legal com- 
nuinKiit, This is a high offence, and 
subjects UiC otic'cmlcr not only to an ac- 
tion at the auit of the party iiij ired, but 
likewise to fine and iniprisonment at the 
Btiit of the king. If gon<k arc distmincd 
wulioui causcy or contrary to law, the 
owner may make rescue ; but if they are 
once impounded, even though taken with- 
out any catise, the own'.»r way not l^rcak 
the- pound and lake them out, lor then 
they are in custody of the law. 

RESCD\, in botany, a genus of the 
Dodecandria Tngynia class and onkr. 
Natural order of Miscelhmest. Cappa. 

rlde.s, Jussieu. Essenf;:it clinracter : ca- 
lyx one -leafed, parted; petals hciniate ; 
capsule gaping at the mouth, one-celled. 
Tlierc are thirteen species ; none of these 
plants, except the R. o iorata, sweet 
reseda, or mi|j;nonette, are cnkivated in 
garden^ unleis for the sake of vanity. 



having littfe benM^ t* feeonmend Hhev. 

The root of the nngnonette is composed 

of many strnnt^ fibres, which run deep 
into the grotind : it has several stems, 
about ftlbot long, dividing into many nAaU 
branchea; leaves ob]onif« ^ ^ deep green 
colour; the T rivers are produced in 
loose spikes at the ends of the branches, 
OR long foot stalks, having large calyxes ; 
the corollas are of |pn herbaceous white 
colour. It ia auppoaed to be a native of 
Egypt. 

RESIDENCE, is particularly used for 
the continuance of a person or vicar on 
his bi iicficc. Bv stal. 1> Elizabeth, c 2J. 
and (livt-rs other subsrqiient stiitittcs, if 
any beiiehced clergyman be absent from 
his cure above fourscore days in one year, 
he slial! not only forfeit one ycar*s profit 
of lus benefice, to be distri^'iiter', nn-nni^ 
the pour of the pansh, but ali icuiics made 
by htm of the profits 4if aueb benefice, 
and all ( ovcnants and agreements of like 
nature shall cease and be void, except in 
the case of licensed pluralist^, who are 
allowed to demtae the living on which 
they are non-resideot to tlieir euratea 
only. 

MEblDUAL JigurCf in geometry, the 
figure remaining afWraubtracting tlie lea- 
ser from a greater. 

KF.sfnt'AL rooty in algebra, a root com- 
posed of two parts or members, connect- 
ed together by the aign — * Thua «• — y 
ta a reaidual root, so call. 1 w cunsc its 
value is no mare than the diiferefioe be^ 
tween its parts ;r and y. 

RBSIDUARY Ae^ateKT, is he to w Horn 
the residue of a peiaonal estate is give* 
by will ; and such legatee, being made 
executor with others, shall retain agiiinst 
the rest. If there is no residuary clause 
in a will, all the property which ia ntlt 
particularly devised goes to the executor, 
if it is personal; but, if real, io the heir. 

RESIGNATION, the giving up a bene- 
fice into the hands of the ordinaxy. Eveiy 
person who re signs a benefice must make 
the rcsii^nuiion to his superior ; as an in- 
cuin||cnt to a bishop ; a bishop to an arch- 
biabop t and an archbishop to the king, 
as supreme ordinary. 

HKSlNs. Resinous bodies form a very 
numerous class of vegetable substanccti. 
When volatile oils are exposed to the air, 
they become thick after a shorter or 
lonf^-er tijTte, and are then found to he 
converted into a resin. The oil absorbs 
oxygen from the air, and ia deprived of 
part of its carbon, which, combining with 
the oxygen of the atmosphere, forms c:i»-- 
bouic acid. Resinous substance^ thcr<;- 
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fore, are generally considered as volatile 
o9i Mtonted with oxygen. The gene- 
ral propMiiea of reaioeus substances are 

the foltowiM^. They are soiul, brittle, 
and commonly of a yellowish colour, 
vkh HMne degree of tnuisparenoy. The 
tHte, resembling Tolatile oils, is hot and 
acrifl They have no smell. Thr specific 
gravity is from I1.OI to 1.22. All rcsinous 
bddies are eteelries, attd when excited by 
friction, the electricity is negative; henoe 
it is called reslrions clcrfr-city They 
melt by being exposed to tieal, and burn 
vitha yellow flame, giving out a great 
({iiiiitity of smoke. Resins are insoluble 
invater. Resinous substances are solu- 
ble in nitric acid ; part is precipitated by 
the addition of water, und the whole by 
netas of the alkalies. With the assist- 
ance of heat thf V are all soluble in alco- 
hol, and in sulphuric ether. Resins ure 
soluliie in liome of the fixed oil:t, and also 
in volatile oils. Resinous substances 
have been found to be soluble in the fixed 
alkalies. We shall enumerate s(»?ne of 
ilie resins which are best kuuvvn, and 
vUebhave not already been described 
in separate articles. 

Rosin. This substance is extracted 
from different species of the fir, and the 
Knnoiis matter obtained from it has re* 
ceived different names. That pfocured 
from the pinus sylvestris is the common 
taipentine ; from the pinus larix, Venice 
tiuf)en6ne; and from the pinus balsamest 
balsam of Canada. The turpentine is ob- 
tsined by stripjiing- the b:irk ott' the trees; 
iftquid juice flows out, which gradually 
hardens. This juice consists of oil m 
tttipentine and rosin« By distilling the 
turpentine the oil passes over, and the 
rc»in remains behind. By distilling to 
dryness common rosin is obtained. When 
water is added, while it is yet fluid, and 
incorporated by agitation* whstis Called 
yellow rosin is formed. 

Pitchis a resinous juice obtained from 
tbe pinua picea, pitch pine. It is purified 
by mehing and squeezing it through 
linen bag-^, and it is then known by the 
same of white, or Burgundy pitch. White 
pitch nixed with lMiip*bJi^k foims black 
pitch. 

Sundarar. This rcsinous substance is 
extracted from the juniper. It is a spon- 
taneous exudation nom this fdant in the 
form of brown tears, whidi are semi trans- 
parent and brittle. See Balsam, CkiFai, 
Gdaiaoum, &c. 

ft£SlSTANCE, or Resistivo /orctf, in 
philoaeph^, denotes» -in general, any 
povct wbtch lets in an opposite direc- 



tion to another, so as to destroy or dimi-' 
iiish its elFect. Hence the force where- 
with, bodies, moving in fluid mediums* 
arc impeded or retarded, is the resistance 
of those fluids. Authors have established 
it as a certain rule, that, whilst the same 
body moves in the same medium, it is aU 
ways resisted in the duplicate proportion 
of its velocity ; that is, if the resisted 
body move in one part of its track with 
three times the velocity with which it 
moved in some other part, then its re- 
sistance to the greater velocity will be 
nine times the resistance to the lesser: 
if the velocity in one place be fourtimej 
the velocity in another, the resistance to 
the greater vtlocitv will be sixteen times 
the resistance to the lesser, and so on. 
This rule, though. very erroneous^ when 
taken in a general sense, 4s yet undoubt- 
ed!;/ very near the truth, when confined 
within certain limits. 

In order to conceive the resistance of 
fluids to a body movini^'* in them, Mr. Ro- 
bins distinguishes between those fluids, 
which, being compressed by some incum- 
bent weiglit, perpetually close ttp the 
space deserted by the body in motion, 
without permitting, for an instant, any 
vacuity to remain behind it} and those 
fluids, in which, they being not sufficient- 
ly compressed, the space left behind the 
moving body remains for some time 
empty. These diff erences in the resist- 
ing fluids will occasion very remarkable 
varieties in the laws of their resistance, 
and are absolutely necessary to be con- 
sidered in the determination of the action 
of the air in shot and shells; for the air 
partakes of both these afl ections, accord- 
ing to the different velocities of the pro- 
jected bodv If a fluid u ere so con- 
stituted thai all the particles composing 
it were at some distance from each other, 
and there was no action between thciD, 
then the resistance of a body moving 
therein would be easily computed from 
the quantity of motion communicated to 
these particles : for instance, if a cylinder 
moved in such a fluid in the direction of 
its axis, it would communicate to the 
particles it met with a velocity equal to 
Its own, and in its own direction, sup- 
posing that neither the cylinder nor the 
parts of the fluid were elastic; whence, 
if the velocity and diameter of the cylin- 
der be known, and alsotlie density of the 
fluid, there would thence be dcterinincd 
the quantity of motion communicatedlto 
the fluid, which (action and reaction be- 
ing equah is the same with the quanti1;y 
lost by the cylinder; consequently the 
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lesMtmee would b« hmkf ■n er ta ia- 
ed. 

In this kind of discnntintied fluid, the 
parucles being detached tioni each 
other, every one of them ctn purMW its 
0Vn notkm ui aay direct ioi^. at least for 
some time, independency of the nrit^'^h- 
hotirinjj ones; wherefore, itj instead of a 
cvlinder moving in the direction of it« 
udi, • body, wttn a wt&ee oblique to ita 
direction, be «»iipposef! to move in such 
a fluid, the motion the parts of the fluid 
will hereby acquire wdl not be in the 
direetlon of the realited body, but per- 
pendicular to its oblique surface ; whence 
the resistance to such a body will not be 
e&uroaicd trom the whole motion com- 
uranieated to the pertidct of the ittidy 
but from that part of it only which is in 
tht* direction of the rt-sistril body In 
fluids then, where tiic paris are thus dis. 
continued in each other, the different 
obliquitiea of thai auHaee, whicb gfoes 
foremost, wiTl ocfsHlon considerable 
changes in the resistance ; although the 
section of the solid, by a plain perpen- 
diculsr to its direction, should in all cases 
be the same And Sir Isaac Newton has 
paKicutarl^ determined that in a fluid 
thus constituted the resistance of a globe 
is but half the resistance of a cylinder of 
the same diameter, moving in the direc- 
tion of lis axis with the same velocity. 

But though the hypothesis of a nuid, 
tiius constituted, be of great use in ex- 
plaining the nature of resistances, yet in 
renbtv no such fluid does exist within 
our iknuwledge : all the fluids wuh 
which we are conversant are so fbnned, 
that their particles either lie contiguous 
to each otiier, or at least art on each 
Other in the sante manner as it they did; 
consequently, in these fluids, no one par. 
tide, contiguous to the resisted body, 
can be mo%ed, withn»it moving^ at the 
same time a great number of others, some 
of whi<di win be distant from it; and the 
motion thus communicated to a mass of 
the fluifl will not be in Jiny one c'ett-r- 
mined direction, but will in each particle 
be different, acconling to' the different 
manners in which it lies in contact with 
those from which it reci-ivcs its impulse; 
whence great numbers of the particles 
being diverted into oblique directions, 
the resistance of the moving body, which 
will depend on the quantity of motion 
communicated to tiic flu d in its own di- 
rection, will be hereby diflTerent m 
quantity from what it would be in the 
preceding supposition, unci its estimation 
becomes much m<jie complicated and 
opCTMCt Sir lsaa« ^t^w'.ouy however, 



haodet«niiiaed» ^the fedbtancefot 

eyttuder, moving in the direction of its 
axis in such a compressed fluid as wc 
have here treated of, is but one4ounh 
part of the resisianoe wliicb the lane 
cylnider would undergo, if it moved with 
the same ^ plocitv in a fluid constituted 
in the manner we have described in our 
irst hypothesis, each i/M being sup- 
posed to bo of the same density. But 
again, it ts not nnlv in the quantity oftbeir 
resistance that these fluids differ, but 
hkewise in the diflerent manner is whid 
they act on lolidiof diffSBrentfoniiBOT* 
ing in them. 

We have shown, that in the discontinu- 
ed fluid, which we first described, the ob- 
liquity, of the foremost surface of the 
moving body would din^niah the reiiit 
ance : but in compressed fluida tbh 
holds no! true, at lenst not in any consi- 
derable degree ; for the principal resist- 
ance in compressed fluids arises froindK 
greater or lesser facility with which the 
fluid, inipellcd by the forepart of the body, 
cancircubte towards its hindermost part; 
and this being httie, if at all afiected bj 
the form of the moving body, whether it | 
be cyhndrical, conical, or spherical, it foU [ 
lows, that while the transverse section of j 
tlie body, and consequently the quantity ■ 
of impeUing fluid; is the same, the change 
of figure in the body will scarcely iffipct 
the quantity of ita resistance. 

The resistance of bodies of different 
fipfures, moving" in one and the same me- 
dium, iias been considered by M. J. 
nottilli, and the roleehe lays down oo this 
subject are thefollowing: l.If aoisc^eks 
triangle be moved in the fluid aoo ordil^ 
to the direction of a line which is nofflw 
to iu base : first wftfa the vertex AfeaMM^ 
and then with its base ; the resistances 
will be as the legs, and as the square ot ■ 
the base, and as the sum of the legs. St . 
The resistamee of a squnre aovedaoefd* 
ing to the direction of iU side, and of its 
diagonal, is tts the diaeronal to the side. 3. 
The resistance of a circular segment (le» 
than « semidrele) earned in a dnssMn 
perpendicular toitabashb when it p>ff 
with the base foremost, and when with 
its vertex foremost (the same directioft 
and celerity continuing, which is aBaWf 
supposed) isaatfaesquare of the^snx^^^ 
to the same, less one-third of the square 
of the base of the segment. Hence the 
resistances of a semicircle, when iti 
and when its vertex go forenost, ai« to 
one another in a sesquialierate ratro. 4. 
A parabola movintf in ttve direction ot 
tmSf with its iMSiiai aod tii^its Yt^^ 
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foremost, has its resistances as the tan- 
gent to an arch of a circle, whose diame- 
ter is equal to the parameter, and the 
tangent equal to half the basis of the 
parabola. 5. The resistances of any hyper- 
bola, or the semi ellipsis, when the base 
and when the vertex go foremost, may 
be thus computed ; let it be as the sum, 
or difference, of the transverse axis and 
latus rectum is to the transverse axis, so 
is the square of the latus rectum to the 
square of the diameter of a certain circle ; 
ir» which circle apply a tangent equal 
to half the basis of the hyperbola or el- 
lipsis. Then say again, as the sum, br 
difference, of the axis and parameter is 
to the parameter, so is the aforesaid tan- 
gent to another right line. And further, 
as the sum, or difference, of the axis 
and parameter is to the axis, so is the 
circular arch corresponding to the afore- 
said tangent to another arch. This done, 
the resistances will be as the tangent to 
the sum, or difference, of the right line 
thus found, and that arch last mentioned. 
6. In general, the resistances of any 
fi^re whatsoever, going now with its 
base foremost, and then with its vertex, 
are as the figures of the basis to the sum 
of all the cubes of the element of the 
basis, divided by the squares of the ele- 
ment of the curve hne. All which rules, 
he thinks, may be of use in the fabric or 
construction of ships, and in perfecting 
the art of navigation universally. As also 
for determining the figures of the balls 
of pendulums for clocks. 

As to the resistance of the air, Mr. Ro- 
bins, in his new principles of gunnery, 
took the following method to determine 
it : he charged a musket-barrel three 
times successively with a leaden ball ^ of 
an inch diameter, and took such pre- 
caution in weighing of the powder, and 
placing it, as to be sure, by many previ- 
«us trials, that the velocity of the ball 
could not differ by 20 feet in 1" from its 
medium quantity. He then fired it against 
» pendulum, placed at 25, 75, and 125 
feet distance, &c. from the mouth of the 
piece respectively. In the first case it 
impinged against the pendulum with a 
velocity of 1670 feet in 1"; in the second 
case, with a velocity of 1550 feet in 1" ; 
and in the third case, with a velocity of 
1425 feet in 1"' ; so that in passing through 
5() feet of air, the bullet lost a velocity 
of about 120, or 125 feet in 1" ; and the 
time of its passing through that space 
being abotit ^.^ or of 1 , the medium 

quantity of resistance must, in these in- 
stances, have been about 120 times the 
weight of the ball; which, as the ball 



was nearly of a pound, amounts to 
about lOlb. avoirdupois. 

Now if a computation be made aO" 
cording to the method laid down for com- 
pressed fluids in the thirty-eighth Propos. 
of Lib. 2. of Sir Isaac Newton's Principia, 
supposing the weight of water to be to 
the weight of air as 8i0 to 1, it will be 
found, that the resistance of a globe of 
three quarters of an inch diameter, mov- 
ing with a velocity of about 1600 feet in ' 
I", will not, on those principles, amount 
to any more than a force of 4Ud. avoirdu- 

pois ; whence we may conclude (as the 
rules in that proposition for slow motions 
are very accurate) that the resisting pow- 
er of the air in slow motions is less than 
in swift motions, in the ratio of 4| to 10, 

a proportion between that of 1 and 2, 
and 1 to 3. 

Again, charging the same piece with 
equal quantities of powder, and balls of 
the same weight, and firing three times 
at the pendulum, placed at 25 feet dis- 
tance from the mouth of the piece, the 
medium of the velocities with which the 
ball impinged was 1690 feet in 1". Then 
removing the piece 175 feet from the pen- 
dulum, the velocity of the ball, at a me- 
dium of five shots, was 1300 feet in 1". 
Whence the ball, in passing through 150 
feet of air, lost a velocity of about 390 
feet in 1" ; and the resistance, computed 
from these numbers, comes out some- 
thing more than in the preceding in- 
stance, amounting to between 11 and 13 
pounds avoirdupois : whence, according 
to these experiments, the resisting power 
of tlie air to swift motions is greater than 
in slow ones, in a ratio which approaches 
nearer to the ratio of 3 to 1, than in the 
preceding experiments. 

Having thus ascertained the resistance 
to a velocity of near 1700 feet in 1", he 
next proceeded to examine this resist- 
ance in smaller velocities : the pendulum 
being placed at 25 feet distance, was fired 
at five times, and the mean velocity with 
which the ball impinged was 1180 feet in 
1". Then removing the pendulum to the 
distance of 250 feet, the medium velocity 
of five shots, at this distance, was 950 feet 
in I" ; whence the ball, in passing through 
225 feet of air, lost a velocity of 230 feet 
in 1'', and as it passed through that in- 
terval in about of I", the resistance 

to the middle velocity will come out to be 
near 33^ times the gravity of the ball, or 
2ib. lOor. avoirdupois. Now the resist- 
ance to the same velocity, according to 
the laws obsen'ed in slower motions. 
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umouuU to ^ oi the same quuiiUiy ; 

whence, in a velocity of 1065 feet in 1", 
(the medium of 1180 tnd 950) the resist- 
jng power of the air is anfrmcnttd in no 
greaterproportion than of 1 1 lo 7 ; where- 
as in grcatcrdegrecsof velocity, a* before, 
it amounted very near the ratio of 3 tn t. 

That this resisting' power of the air to 
»\virt motions h» very sensibly increased 
beyond what Sir Isaac's tlieory for slow 
motions makes it, teema hence to be evi* 
dent. It being, as has been said, in mittr 
kct, or cannon-shot, witfi their full chrtrgc 
of powder, nearly three limes ihe quantity 
•iPlpied by that theory. 

The resistance of a bullet of three 
fjiiarter^ of nn inch diiiTrieter. mnvirjc^ in 
air wuh a velocity of 1670 feet in 1", 
amounting', aa we satd, to 100. the resist- 
anceof a cannon ball of 24/A. fired with 
its full eh irg-e of powder, and thereby 
moving wiUi a velocity of l65Ufeet in 1'', 
may hence be determined. For the Telo- 
city of the cannon-ball being nearly the 
same as the musket-bnllet, and its snr- 
face above 54 limes greater, it follows, 
that the resistance onllie cannon-ball will 
amount to more than 54016. which is 
nearer?) times its own uf icrht. Aiul from 
hencc it appears how rash uiul erroneous 
the uniition of tho&e is, w ho neglect the 
consideration of the resistance of the air 
as of no importance in the docirine of 
projectiles. See noteins's Tracts : Hut- 
ton's Dictionary, article Resistajsck. 

RESOLUTION, or Solvtiow, in ma- 
thematics, is an orderly enumeration of 
sever d tliini^s to be done to obtain what 
is required .in a problem. 

RsdOLVTioir, in algebra, or afyebnd' 
cal resohu'r'h:}, is of two kinds; the one 
practised i:i nMmcricul problems, the Other 
in geometrical ones. 

In resolving a numerical problem alge- 
braically, the method is this : First, the 
given qiKintities are distinguished from 
those that are sought; and the former 
denoted by the initial letters of the alpha* 
bet, but the latter by the last letters. 2. 
Then as many efpiattons :»re fonned as 
there are unknown quantities. If that 
caanet be done from ihe proposition or 
data, the problem is indetermmate ; and 
certain arbitrary assumptions must be 
made to supply the defect, and which can 
satisfy the question When the equations 
are not contained in the problem itself, 
they are to be found by particular theo- 
rems, concerning equations, rutins, pro- 
portions, fisc. Since, in an equation, the 
known and unknown quantities are mix» 
ed together* they must be eepaietedia 
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such a maimer, tliat the unknown reniin 
alone on one aide, and tlie knotru 

ones on the other. This reduclvon, or 
separation, is made by addition, subttiC' 
tion, muitipiicalioD, division, extnctionsf 
roots, and raising of powers : resolving 
every kind of combination of ilie quanti- 
ties by their counter or reverse ones, and | 
performing the same operation on all the 
fjiiantitiea, or terms on both sides of the 
equation, that the equality still be 
preserved. 

To resolve a geometrical problem algc- 
braicuily. The same sort of operatiass ' 
are to be performed as in the tenner arti- 
cle : besides several others, that lUpend 
Upon the nam re of the diagram, and geo- , 
metrical properties. As, 1. Tlie tmng 
required or proposed, must be sappoied 
done, tlir (liM-j^rf-ui being' drawn or con- 
structed iu aii Its parts, both known and { 
unknown. 2. We must then eisipive I 
the geometrical relations which the linei 
of the fip^urc have anion;:: themselves, j 
withotit regarding" whether they are 
known or unknown, to find Mirhat equi- 
tions arise from those relatioi^ for finding 
the unknown quantites. 3. It is often 
necessary to form similar trianf^lcs and 
rectangles, sometimes by producing of 
lines, or drawing parallels and perpendi- 
culars, and forming equal angles, &c. ; 
till equations can be formed from them, 
including both the known and unknown 
quantities. - • 

RasoLUTieiiV in chemistry, Sec. the re- 
duction of a mixerl body into its com- 
ponent parts, or first principles, by * pro- 
per anatysis. The r^ohition of bodicsis 
eflccted by divers operktioiiSb as disUlla* 
liofi, sublimation, fermentation, precipi- 
tation, &c. See iiiSTiLi*ATfoa, Scsuiu- 

TtOWf &C. 

Some logicians iito the term resolution 
for what is more usually called aos)]^ 
or the analytic method, 

Rbsolutiok of forces, or of motion^ ^ 
the resolving or diridi ng of any one force i 
or motion into several others, in otlicr | 
directions, but which, taken together, 
shall have tiie same effect as the single 
one I and it is the feverae of the osnpO' ; 
sition offerees or inotlfMis. * 

RESPIRATION, in animal economy , 
The absolute nt^cessity of respiration, or 
of something analogous, is known to eve- 
ry one ; and lew are rgnorant that in nWf 
and hot-blooded animals, the organ by 
which respiration is performed is thf . 
lungs. Now respiration consists in draw- 
ing a certain qusjitity of air into the Innp* : 
tnd tfaiowhiff It oat ageiD altematefy' 
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Whenever this function is suspended, 
even for a very short time, the animal 
dies. The fluid respired by animals is 
common atmospherical air; and it has 
been ascertained by experiment, that no 
other f^seous body with which we are 
acquainted can be substituted for it. All 
the known phases have been tried; but 
ihey all prove fatal to the animal which 
is made to -breathe them. Gaseous bo- 
dies, as far as respiration is concerned, 
may be divided into two classes : — 1. Un- 
rcspirable gases. 2. Respirable gases. 
The gases belonging to the fii-st class arc 
of such a nature that they cannot be 
drawn into the lungs of an animal at all, 
the epiglottis closing spasmodically when- 
ever they are applied to it. To this class 
belong carbonic acid, and probably uU 
the other acid gases, as has been ascer- 
tained by the experiments of Pilatre de 
Hozier, who went into a brewer's tub 
while full of carbonic acid gas evolved by 
fermentation. A gentle heat manifested 
itself in all parts of his body, and occa- 
sioned a sensible perspiration. A slight 
itching sensation constrained him fre- 
quently to shut his eyes. When he at- 
tempted to breathe, a violent feeling of 
suffocation prevented him. He sought 
for the steps to get o»it ; but not finding 
them readily, the necessity of breathing 
increased, he became giddy, and felt a 
tingling sensation in his ears. As soon 
as his mouth re;ichedthe air, he breathed 
freely ; but for some time he could not 
distinguish objects ; his face was purple, 
his limbs weak, and he understood with 
difficulty what was said to him. Rut 
these symptoms soon left him. He re- 
peated the experiment often ; and always 
found, that as long as he continued with- 
out breathing he could speak and move 
about without inconvenience ; but when- 
ever he attempted to breathe, the feeling 
of suffocation came on. For the lungs of 
animals suffocated by it were found by 
Pilatre not to give a green colour to ve- 
getable blues. The gases belonging to 
the second class may be drawn into the 
lung« and tlmjwn out again without any 
opposition from the respu-atory organs : 
of course the animal is capable of respir- 
ing them. They may be divided into 
four subordinate classes : — 1. The first 
set of gases occasion death immediately, 
but produce no visible change in the 
blocxi. They occasion the animal's death 
merely by depriving him of air, in the 
same way as he would be suffocated by 
being kept under water. The only gases 
which belong to this class are hydrogen 
VOL. X. - 
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and azotic. 2. The second set of gases 

occasion death immediately; but at the 
same time they produce certain changes 
in the blood, and therefore kill, not mere- 
ly by depriving the animal of air, but by 
certain specific properties. The gases 
belonging to this class are carburctted 
hydrogen, sulphuretted hydrogen, carbo- 
nic oxide, and perhaps also nitrous gas. 3. 
The third set of gases may be breathed 
for some time without destroying the ani- 
mal ; but death ensues at last, provided 
their action be long enough continued. 
To this class belong the nitrous oxide 
and oxygen gas. 4. The fourth set may 
be breathed any length of time without 
injuring the animal. Air is the only gase- 
ous body belonging to this class. See 
PHrsioLooT, and Thomson's Chemis- 
try. 

RESPONDEAS ou$ter, is to answer 
over in an action to the merits of the 
cause. As if a demurrer is joined upon 
a plea to the jurisdiction, person, or writ, 
and it be adjudged against the defendant, 
it is a respondeus ouster. 

REST, the continuance of a body in the 
same place, or its continual application or 
contiguity to the same parts of the ambi- 
ent or contiguous bodies; and therefore 
is opposed to motion. Sir Isaac Newton 
defines true or absolute rest to be the 
continuance of a body in the same part of 
absolute space ; and relative rest to be 
the continuance of a body in the same part 
of relative space. Thus, in a ship under 
sail, relative rest is the continuance of a 
body in the same part of the ship; but 
absolute, is its continuance in the same 
part of universal space in which the ship 
itself is contained. It is one of the laws 
of nature, that matter is indifferent to 
motion or rest, as has been shown under 
the article Ixeetia. 

Rest, in poetry, is a short pause of the 
voice in reading, being the same with the 
c?esura, which, in Alexandrian verses, 
falls on the sixth syllable ; b\it in verses 
of ten or eleven syllables, on the fourth. 

RESTIO, in botany, a genus of the Dio- 
ecia Triandria class and order. Natural 
order of Calamariae. Essential character: 
calyx three-leaved, two of the leaflets 
boat-shaped; corolla three-leaved, leaf- 
lets lanceolate, one wider : female, germ 
three-sided ; style one, seldom two or 
three ; stigmas one, two, three, feathered. 
There are twenty-eight species. These 
plants are all natives of the Cape of Good 
Hope, where some of them are used for 
making ropes, for brooms, or for thatch- 
ing. 
Kk 
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HESTTLTrNG nsr, in law, is when an 
use iimited by a deed expires, or c«nnot 
r9gt. It returni back to lum wko raited it. 
800 Uuca. 

WKFAINKR of deht.^, an executor, 
amon^ debts ot equal degree, may pay 
faimaelf ibftt, by retaining in hif btndsthe 
oaKMint of his debt 

RF/r \TU) ATION, in physica, the act 
of diminishing- ttie velocity of a moving 
bodj. If bo(UetofequilbuIk,butofdif^ 
ferent densities, be mored tbrougb the 
same resist' ng mffruim, with erjuHT velo- 
city, the metiuiin wiUact equally on each, 
•0 that they wiU have equal resistanoMt, 
but ^Mrnotioiit will be uneqoalfytetafd- 
«<U in proportion to their densities. Re- 
tarded motion from gravity is peculiar to 
bodiesi projected upwards, atld tbisintfae 
•amc manner as a falling body is accele* 
rated ; only in the latter, the force of gra- 
wity acts in tiie same direction with the 
notion of the bodjr i and in tbe former, in 
nn opposite direction. As it is the same 
force which augments the motion in the 
falling, and diiniaishes it in the rtnng bo- 
dy, a body will riie till it has loat all its 
motkm I which it doca in the same time 
vrberein a bo<ly fdliiipf would have ac- 

auired a velocity equal to that wherewith 
10 body was projccied upwards. 

BE1' £ mucofUHi, in animal economy, is 
iibm mucoua substance, situated between 

the cutis vera and epidermis ; its compo- 
sition cannot hv determined with preci- 
sion, l>ecause its c^uantity is too small to 
admit of examination. It ia known that 
tlie black colour of ne groes depends upon 
a black pigment, situated in this sub. 
stance. Oxymuriatic acid deprives it of 
ita black colour, and renders it yellow. 
A nes^ro, by keeping his foot for some 
time in water irnfjrc'f^natt-d with that acid, 
deprived it of it:i colour, and rendered it 
nearly white ; but in a few days the blsck 
colour returned again with its former in- 
ten>ity. This cxpenment was first made 
by Ur. Beddoes, on the fingers of a ne- 
gro. 

RETENTION. Whatever be the ef- 
foot produced in the mental organs by the 

iTDprcsiions on tlic organs of sense, that 
etiect can be renewed, though in general 
with diminished vigour, without a repeti- 
tion of the se nsible impressions. In otiier 
•words, sensible changes produce a ten- 
dency to siindar changes, which can be 
repealed without the repetition of the 
•sternal impressions, and may then be 
call' r! •dealchan^i^es. Less f^enerally, sen- 
sations leave relics behind them» which 



can be perceived without the apfcncy of 
the external organs of sensation, and 
which are called ideaa. The power or 
capacity of the mind, by which tendencies 
to ideal changes are retained, may be call- 
ed the retentive power. 

That tendencies to a tepetition of sen- 
sorial changes are thus formed, that ideaa 
are thus retained, may be referred to the 
operation of tlie associative power, and in 
the haman being they ocrtainljf depend 
upon the same ofganie eaniea, whatever 
those be. But in mnny animals it is decid- 
edly probable that sensations leave no re- 
CoB behind them ; and in man there an^ 
equally probably, numerous impreMiona 
from externa! ohjects, which leave no re- 
lics behind them. Again, these relics 
of sensations can le^pear wilhoatlhe 
aseney of ext emal objeola. Henee it ap> 
pears preferable to consider the rcceiv- 
ii^ of sensations, and the retaining of 
ideaa, aa two aeparate, though inUmately 
connected, operadoMb and as implying 
two sepafHle po\«, rrn or capacities of the 
mind, l^hib is not done by Hartley, who 
appean to refer both to sensation ; but 
it has subjected him to some apparently 
just, though in reality unfounded, nnimad- 
versions of the great northern philoso- 
pher Dugaid Stewart. Speaking of the 
phenomena of memory as not to be en- 
tirely explained by the law of associa- 
tion, he says, (p. 412.) ** The associa- 
tion of ideas connects our various 
thoughts with each other, so aa to pfe» 
sen* tliem to the mind in a certain or. 
der, but it presupposes a facuky of re- 
taining the knowledge we acquire.'* 
1 his Hartley knew, and haa «ocording- 
ly a distinct aection on the generatioii of 
ideas. 

Without the retentive power, it is ob- 
vious that man would be a being of 

mere sensation, little, If any, superior 
to tlie lowest orders of the animal cre- 
ation, and tide nor to many of them. 
The retentive power providea materials 
for the agency of the associative pow- 
er. Without the retentive power, the 
associative power would never be called 
into oTerciae, and without, the aaaocia* 
tive power, the relics of sensatioB» the 
effects of the retentive power, would 
be of no utility. The operations of the 
letentlve power can aeareely be sepa^ 
rated from those of the lissociative pow- 
er, which toj^-etlipr constitute the com- 
pound faculty caikd memory, for an ac- 
count of which aee Pwxosomr, w e w i a t 
k 1U5. 

We have said that the itcetvinf of aea* 
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lationS) and the retaining the relics of 
tbM^ seen to depend upon the Mme 6r> 
ffode causes, whatever they be. In some 
instances sensible changes perceptibly 
continue after the senaibfe objects are re- 
aeved. Tiro or three Aett, which eve- 
tf one nmst haye noticed, or may notice* 
wil? illustrate this principle. If a piece 
of stick be burnt at one end, and the 
lighted end be turned quickly rouad ia 
a circlet the huBinoua point will appear 
to the eye as acomplete himinons circle, 
the cbaneea of the optic organs continu- 
ing till me imai^ of the luminous point 
returnatoany given pointof the retina.*' 
Again* the sen8il)le chnng'es produced by 
•Mod pMceptibly continue after the ex- 
temal ttftine ceases, if a sounding body 
be ekrudk very rapidly with a stick, we do 
, not perceive any interval ; and, as Hartley 
observes, the most simple sounds wluch 
we hear, being reflected from the neigh- 
botuiiiif bodies, (fonsists of a number of 
sounds sticccedin^ each other at different 
distances of time, according to the dis- 
tances of the reflecting bodies. Tlie sen- 
•ible changes produced by the other 
senses also continue some time, ufter the 
impressions whicti have been made up- 
on them. If a hard body be pressed upon 
the palm of the hand« it is not easy to 
di8ting"uish, for u few seconds, whether it 
remains oris removed. And t^istes con- 
taime to be perceived iuag aiterthe sapid 
material is withdrswii. 

This pl;ty of the organs (which how- 
ever \s l utier to be referred to the ex- 
ternal tiiau to the mental organs), gives 
lieey in the cue of visioii, to a number 
of very singular and interesting pheno- 
mena, by some philosophers called ocular 
^tecira. A considerable variety of them 
Me stated by Dr. R. Darwin, or Shrews- 
bury, at the end of the second part of 
Darwin*s Znonomi^. We shall select 
few of the moat striking. 

PJiee about half an inch square of white 
Diaper on a black hat, and looking steadi- 
ly on the centre of it for a mintite, re- 
move vour eyes to a sheet of white pa- 
per ; aner a Second <w two adark square 
will be seen en the white paper, whidi 
will be seen for some time. A similar 
dark square will be seen in the closed 
eye, if light be edmitfted through the eye- 
lidn. So, after looking at any lumi- 
nous body of a smull size, as at the Sun, 
for a short time, so as not much to fatigue 
eyes, this part of the retina becomes 
lees sensible to smaller quantities uf light : 
hence, when the eyes are turned upon 
Other less luminous parts of the sky, a 



dark spot is seen, resembling the shape 
oC the himinous body. To the same 

cause Dr. R. Darwin ascribes those dark 

coloured floating- spots, which are easily 
perceptible when the eyes are a little 
weakened by fatigue, and during iU< 
nesses which ire attended with great 
debihty. He says, that as these spec- 
tra are most esstly discernible when our 
eyes are weakened by fatigue, it hae 
frequently happened that people of 
delicate constitutions have been much 
alarmed at tuem, fearing a begmning 
decay of their sight, and thence have 
fallen into the hands of ignorant ocu- 
lists. They are not, however, he ob- 
serves, the preludes to any disease, and 
it is only from our habitual inattention 
to them, that we do not see them on 
all o!)jects every hour of our lives. 
As the nerves ot vcr^ weak people, he 
oontaaues, lose their sensibility by a 
small dttiation of exertion, it trequently 
happens that sick people, in the ex- 
trciiie debihty of fevers, are perpetual- 
ly employed in picking something off 
from the bed-cwthes, owing to their 
mistaking the cause of these dark 
spots. An Italian artist, a man ot strong 
abilities, relates, that having passed the 
Whole night on a distant mountain!; with 
some companions and a conjiin r, and 
performed many ceremonies to misc the 
devil, on their return in the morning to 
Borne, looking up when the sim began 
to rise, tlier saw numerous devils run oil 
the tops ol the houses as they passed 
along. So much were the spectra uf 
their weakened eyes magnified by fear, 
and made subservient to the purposes of 
fraud ur superstition. 

Again, make with ink, on white ()aper» 
a very black spot, about half an inch in 
diameter, with a tail about an inch ia 
length, so us to represent a tadpole. 
Look steadily at this spot fur about a mi* 
nute, and on moving the eye a little, the 
figtire of the talpiile will be seen on the 
while p;irt of the paper, which figure will 
appear whiter or more luminous ihan 
the other part of the paper. Tbi» Dr. 
R. Dai*win brings as one proof, that 
when the retina has been stibjecud to 
a leas ej^citement, it is more easily 
brought into action %y being ^ul)jected 
to a greater. A surfiice uppt-ars black 
in consequence of its absorbing ail the 
rays of light; Uiat part of he retina^ 
ther^ore, which is unemployed whihi 
looking at the spot, is afterwards moro 
sensible of the hglit trrtn 'he u tntt- pa. 
per, thi^a those parts which had previ- 
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•Mif b«p» «IP0M4 to it. Oa eloiiag 

die eyes after viewing the black spot 

mi the white paper, » red spot is seen 
of tb« form of the bUck spot ; for that 
part of the MtiM on which the figm 
of the bJtck spot was formed, being 
more sensible to the lig^ht than the 
other parts, is capable oi being brought 
into iotion by th* red nye whSeh pene< 
trate tlic c) ir-lids. UpoB the same prin- 
rip!< Dr. K. Darwin accoMTits for the fol- 
iowiiitg tact. A writi^r lu the llerhn Me- 
moin obecmi thtt whea he held e 
book, so that the sun shone upon his 
lialf closed eye lids, tlip black letters 
which he bad lon^ inspected, became 
led. There is a mMter story told by 
Toltaire of a Duke of Tncany. who 
was playing at dice with a g'eneral ciF a 
foreign araiy, and believing thai he saw 
ted wpQllM on the dice, portended dread* 
ful eveotib and retired in confiiaioa* 
The observer, after lookinf* for a minute 
on the black spots of a die, in a bright 
day, an() carcleisljr dosing his eyes, 
would see red q>oti corresponding to 
to the black spots on the die, and if they 
were intense, trnm tiie tatiguc or weak< 
nessof the optic organ, those appearances 
would continuot end on looking et the 
die, would be supposed to he upon it, 
jtutas before stated; peiKuns in a very 
weak stAte ofieu see bkck spots which 
Ihej refer l» the bcd-elethei* 

RBTICtTLA, or Binctru, !o aefrono* 

my, a contrivance for the exact measur- 
ing the quantity of e clipses. '1 he reticule 
it a little frame, consisting of thirteen 
Bne ailken threads equidistant from each 
other, and parallel, placed in the focus of 
object-classes of telescopes; that is, in 
the place where the image of the lu- 
minary is painted in its full extent; of 
consequence^ therefore the diameter of 
the sun or nioon is fiercby seen divided 
into twelve equal parts or digits ; so that 
to find the quantity of the ecHpse, there 
is nothing to do but to number the luroi* 
nous and the dark parts. Asa square 
reticule is only proper for the diameter, 
not for the circumference of tfie lumina- 
Tft it is sometimes made circular by 
drawing six concentric equidistant cir- 
cles. This represents the phases of the 
eclipse perfectly. 

BETINA, in anatomj^, the expansion of 
the optic nerve on the internal surface of 

the eye, whereupon the imag:es ofob- 

d'ects being p aimed, are impressed, and 
y that means conveyed to the common 

teosoiy in th» hitiih whm th« mind 



vievi aadeonteiBplrteathmr ideae. See 

Omcs. 

RETOBNOAoAcQdc^in law. See Bi- 

BETORT. See f«s»o»tT0»y, 

RETRAXIT, in Uw, is wheie the 

plaintiff or demandant comes in person 
into the court, suid say^ he wili proceed 
no furthers and this is » har oCallolher 
actions of like or inferior natme* 

HETHENCHMENT, in the art of war, 
any kind of work raised to cover a post* 
and fortify it against the enemy, such as 
fascines loaded with earth, gaoions, bar- 
rels of earth, sand bags, and generally all 
thiqgs that can cover the men and slop 
the enemj. But retrenchment is more 
particularly applicable to a foss bordersd 
with a parapet; and a post fortified thui 
is called pust retrenched, or strong post 
Betreneluneata are either general or par- 
ticular: general retrenchments are new 
fortifications made in a j)!acc besieged, 
to cover the besiegers wiiea the enemy 
becoiiie masters of a lodgement on the 
fortification, that tliey mgj be in a condi- 
tion of disputing the ground inch by 
inch, and of putting a stop to the ene- 
my's progress, in expectation oi reiidl 
Particular retrenchments are such asaie 
made in the bastions, when the enemy 
are masters of the breach. These can 
never be made but in new full bastions, 
for in empty or hollow ones th^csn 
only be made reiirades. The particular 
retrenchments are made several wkys, 
according to the time tltey have to cover 
themselves: sometimes they are made 
before-hand, which are certainly the best. 
The parapets of such retrt-nchments 
ought to be five or six tcet thick, and fire 
feet high, with a brge and deep foss, 
from whence ought to run Otttanelllbtt* 
gades and countermines. 

RETROliRADATlO^', in astronomy, 
is an apparent motion of the planets, by 
which tiny seem lo go backwards in the 
ecliptic, and to move contrary to the o^ 
der of the signs, as from Aries to Taurus; 
irom Taurua to Gemini, &c. which, 60111 
w est to east, is said to be direct. Whoi 
it appears for some days in the same 
place or point in the heavens, it is saki 
to be stationaiy j and when it goes in an- 
tecedentia, or backwards, or contraiy» 
totlie order of tlse sig-ns, which is from 
east to west, it is said to be retrograde. Sa- 
turn continues retrograde about ]40day8{ 
Jupiter ICO; Mara 73 1 Venue 43 1 and 
Mercury 22 1 be interval between two 
retrogradaiiOJis of the several pianctf are 
Mfoibw* 
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It Saturn it is about o/S days ; 
Jopitar . . . 408-*— 
Mars . • . • 780 — 
Venus . . . 585 — 
Mercurj . . 115-^^ 

RETROMINGENTS, in natural histo- 
ry, a class or division of animals, whose 
cbkracteristic it is that they stale, or 
i^ike watw backwirdi^ both male and 
female. 

HETURN, is moat commonly used for 
tbe return of writs, which is the certiii- 
«tte of Ike aberiff, made to the eowt of 
wkU he baa done, touching* the execu- 
tion of any writ directed to him ; and 
wbere a writ is executed, or the defen> 
diet eaniiot be foend» or tbe like^ thia 
&ct is indorsed on the writ by the officer* 
and delivered into the court whence the 
writ issMed, at the day of tbe return 
tbereof^ in order to be filed. 

BiemnUiaHG inelectricity^la 
an expression used by Lore! Muhon, (r\o\y 
Earl Stanhope,) to denote the effect 

Sroduced by the return of the electric 
■id into a body» Arom which, under 
certain cireiMiialaQoea^ it baa been^ 
petled. 

To understand properly the meanings 
oftbeee tenmb it must be premised, tbet 

according' to the antlior's experiments, 
an insulated smooth body, immcitced 
within tiic ck-cincai atmosphere, but 
beyond tbe striking distance of another 
body, charged positively, is at the same 
time in n state of threefold electricity. 
The end next to the charged body ac- 
fitirea ne^ive electricity; the ftirlher 
end ia positively electrified : while a cer- 
tain p'Avt of the body, somewhere between 
it« two extremes, is in a natural, unelec- 
liiAed»er neutral atate ; ao that the taro 
eoatrary electricities balance eucli other. 
It may further be added, tfi;it if the body 
be not insulated, but have a communica« 
tkm with tbe eattb^ tbe whole of it wtU 
be in a negative state. Suppose, then, a 
Lr^ss ball, which may be called A, to be 
constantly placed at the striking distance 
of a prime oonductor, so that tbe oonduer 
iDi; tke. instant when it becomes fully 
charg'ed, explodes into it. Let another 
large or second conductor be suspended 
in a.peifectly insulated state, further from 
UMpfiaM conductor than the striking 
distance, but within its electrical fttmoa> 
phere : let a person, standing on an insu> 
luted stool, touch this second conductor 
very lightly with a finger of his right 
banid* while with a finger of his left hand 

he commuQicat«a with tbe earth, by 



, touching very lightly a second brass bail^ 
fixed at the top of a mettiltie ataad, en 
the floor, wlilch may be called B. Now, 
while the prime conductor is receiving 
ita electricity, sparics pass (at least if the 
diatanee between the two eenductofv is 
not too g^eat) from the second conduc* 
tor to the right hand of the insulated per- 
son, while similar and simultaneous sparks 
paaa out A«m the finger «r Ua left head 
into the second metallic ball, B, 
nicating with the earth. At length, how- 
ever, the prime conductor, having ac» 
quired ita foil cbar^ auddenly ainkee 

^into the ball. A* of the fint metallic 
«tan(I, placed for that purpose at the 
striking distance. The explosion bein|; 
made, avAthe prinie eondiMlor audde^y 
robbed of ita aetie amoapheie, ita prea^ 

sure or action on the second conductor, 
and on the insulated person, as suddenly 
eeaies, and tbe latter instantly feels a 
amart returning almke, tliot gh he haa no 
direct or visible communicution (except 
by tbe floor) with either of the two bo- 
dies, and is placed at the distance of five 
or six feet from both of them. This re- 
turning str(»ke is evidently occasioned by 
the sudden re-entrance of tbe electric 
fire, naturally belonging to his body and 
to tbe second conductor, which had be« 
fore been expelled from tliem by the ac- 
tion of the charged prime conductor up- 
on them ; and which returns to its former 
place in tbe instant when tiuit actimi or 
clastic pressure ceases. When the se- 
cond conductor and the insulated person 
are placed in the densest part of the elec- 
trical atmoaphere of the prime conduc- 
tor, or just beyond the striking distance^ 
the effects are still more considerable ; 
the returning stroke being extremely se- 
vere and pungent, and appearing conn* 
derably sharper than even the main 
stroke itself received direc-tly from the 
prime conductor- Lord Maiion observes, 
that peraona and animala may be destroy, 
ed, and particular parts of buildings may 
be much dj4maged, bv ?»n electrical re- 
turning stroke, occasioned even by soma 
very diatant explosion firom a thunder 
Clioudi peaaibly at the distance of a mile 
or mo!*c. It is certainly not difficult to 
conceive, that a charged extensive thua- 
der eleud must be ^roductife of effects 
ainailar to those produced by the piirn^ 
conductor; but perhaps the effects are 
not so great, nor the danger so terribly 
as it aeema to have been apprehended. Iff 
the quantity of electric fluid naturally con- 
tained, for example, in the body of a man, 
were immeoae or imlefifiitej then the es- 
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timate between the eflF<M producible 
bj ft cloiid, and those caused by a prime 
condnctor, mig-hl be acimittcd ; bijt sure* 
\y no electrical cloud can cxprl from a 
body more than the natural quantity of 
electricity which this contains. On the 
stiflr'f'a removal, therefore, of the pres 
sure by which this natural quantity had 
been expelled, in consequence of the ex- 
ploaion of the dead into the earth, no 
more (:it the utmost) thun liis whole na- 
tural stock of electricity can re-enter his 
body, provided it be so situated, Uiat the 
returning' of other bodies must ne- 
cessarily pass through his body. But per- 
haps we have no reason to suppose that 
this quantity is so i^reat, as that its sud- 
den re-entimce into his bodf ahould de. 
atroy or iniare bini. flee *'liahoo'ii 
Electricity/' 

KC'l ZlA, in botany, so named in ho- 
iKNir of Anilen Joban Retsiua, Profeiaor 
of Natural History ; a genus of the Pen- 
tandria Mnnnp;-vnia class and order. Na- 
tural order ot Campanacex. Convoivuii, 
Juaneu. Batentialehaneter: corolla cy» 
lindrical, villose on the outside ; stigma 
bifid; capsule two-celled, many-seeded 
There is but one species, viz. U. spicata ; 
it to fbond on the highest mountains, near 
the Cape of Good Hope. 

REVENUE, piibUc, the portion of the 
general income of a state which is ap- 
propriated to the payment of national ex- 
penses. Different nations have adopted 
dtfTerent modes of raising a public reve- 
nue, but the rent derived from land, being 
obvioualy a fund of a more permanent na- 
ture than moat others, Ina iiaiiall]r1>een 
one of the earliest resources, .qnd has 
•ometimes been the principal source of 
publie revenue, particularly in ancient 
. tiroes. From the produce or rent of the 
public lands, the re[j«iblics of Greece and 
Italy derived, for a lone time, the greater 
part of the revenue which defirayed the 
necessary expenses of the common- 
wealth ; and the rent of tlie crown-lands 
constituted the greater part ot the reve. 
nue of the ancient sovereigns of Burope. 
The introduction of a diiierent mode of 
warfare, and the gjreater duration of mo- 
dern wars, increased considerably the 
public expenditure, and rendered it ne- 
cessary to raise a much greater rev«Mie* 
In tlie ancient republics of Greece and 
Italy, every citizen was a soldier, who 
botfi prepared himself for service, and 
served at his own expense t and in the 
ancient raonarchues of Europe, the peo- 
ple, when ihey served in the field, were, 
hy the coaditioo of their feudal tenurts. 



to he maintained, either at their own es« 
pense, or at that of their immediate loffda» 

without b^in,^i^g any new charge upoa 
the sovereign. The olher necessary ex- 
J>en8e9 of government were very mode« 
fate. The administration of justice, in- 
stead of being a cause of expense, a 
source of revenue. The labour of the 
country people, for three days before and 
after harvest, was thought a sufficient 
provision for maintaining all the bridges, 
iiighways, and other public works, which 
the commerce of the country was sup* 
posed to require In those days, the 
^principal cvpense oftlie sovereign seems 
to have consisted in the maintenance of 
his own family and household. The offi- 
cers of his household, accordingly, were 
then the great officers of state. The 
Lord Treasurer received bis rents; the 
Lord Steward and Lord Citumbcriain 
looked alter the expense of his family % 
the care of his stables was committt d to 
the Lord Constable and the L-ord Mar- 
shal ; his houses were all built in ttie form 
of esstles, and the keepersof those houses 
or castles might be considered as a sort 
of military governors, who seem to have 
been tl»e only nuliiary otticcrs ii was ne- 
cessary to maintain in time of peace, in 
these circumstances, the rent of a consi- 
dcral^le landed estate might, upon ordi- 
nary occasions, very well de&ay all the 
usual expenses of government, and when- 
ever extraordinary circumatances caused 
a greater expense, the sum necessary to 
make it good was drawn from the people 
by some arbitrsiy and often very unequsd 
imposition. 

The onlinary revenue of the early 
kings of England, consisted of the follow- 
ing Drenches: 

1. Bents and profile of the crown-lands. 
This must have been considei able, as it 
appears from Domesday-book, tiuit there 
were appropriatedtotheuseof the crown 
1^3 manors, besides other bnds and 
quit-rents. This ancient branch of the 
King's revenue has, however, of late 
years become of very small amount, as 
the lands originally reserved by the 
crown, or which came to it af crwards by 
forfeiture, have been almost entirely 
granted away. 

3. Profits from military tenures. As a 
great part of the lands in England were 
subject to knight-service, the profits in- 
cident to this tenure were very great, 
besides the eztraordmary contributions 
to ^vluch they were liable, for making the 
King's eldest son a k nighty and for many- 
iog his eldc^at daughter. 
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3. The custody of the ky-revennes, 9. The custody of Idiots and lunatics, 
lands, and tenements of bishoprics, dur- the profits of whose lands were received 
ing tbeir vacancy ; and before the disso* by the King, an allowance being made to 
lation of abbeys, the cuatody of the tern- them for neceawriea. 

porultties of such as were of royal fnun- From these sources, the prorluce of the 

dation. Many of the kings were induced remaining branches of which is now very 

to keep the sees a long time vacant, in or- insignificant, the Kings of England deriv- 

der to enjoy their tempooUties. ed the wbi^ of their ordinary revenue, 

4. First-fruits and ttnfJis of all spiritual till commerce raised the produce of the 
pret<:rnoents. The former was the whole customs into importance, and the Purlia- 
of the first year's produce of ihe prefer- meat vcutured to grant the principal part 
ment, according to a Taluation niade in of their produce to the King forme. Xfp^ 
38 Henry III. and afterwards Increased in en extraordinary occasions, Henry II. and 
20 £rtlward II. The tenths Were the some of his successors, had rectjuise 
tenth part of the whole annual profit of chicfiy tu scutages, which were a corn- 
each hving, by the aaroe valuation. These position by tbote who held knight'a fetst, 
revenues were paid to the Pope, till an- in lieu of the nulitary service to which 
nexed to the crown by 26 Henry VIII. c. they were bound, and seem to ]i;we been 
3. when a new valuation was made, by at first mere arbitrary compositions, aa 
which the clergy are at present rated, the King and the persona liable could 
and which forms what is commonly called agree: hydage, and talliage, were taxes 
the King's Books. These revenues are of the same nature upon other lands, and 
now vei>ied in trustees for ever, as a fund upon cities and boroughs. Tentlis and 
for the augpnentation of poor Hvine^ aod fineenths were originally the real tenth 
foinii what unaoally called Queen Anne*a or fifteenth of all the moveables belong- 
Bounty. ing to the subject; the amount was un- 

5. i^urveyancc and pre-emption, or a certain, being levied by new asse^oneota 
i^gfat of buy mg up proviaiona and other on eveiy fresh grant, tiU the 8 Edward UL 
necessaries, for the use of the royal house- when a new assessment was made and 
hold, at an appraised valuation, in prefer- recorded in the Exchequer, which was 
ence to all other persons, and even with- the real value at that period of every city, 
out the consent or the owner; also of for- borough, and town in the kingdom^ and 
cibly impressing carriages and horsea fbr by this the fifteenths were afterwards le- 
the King's tise, at a settled price. The vied, according to the specific sums 
purveyors greatly abused their authority, therein stated, which were usually raised 
and were of Uttle advantage to the crown ; in the different places by a common rate 
Charles U. therefore, at hia restoration, on all the inhabitants. Subsidies were a 
agreed to resign this prerogative, with grant introduced about the time of Rich- 
the miiitury tenures; and the Parhament, artl U. and Henry iV.; they were a tax 
in lieu thereof, settled on bim and bn toe- not immediately imposed upon property, 
ceosora for ever, a tax on beer and ale, but upon persons in respect to their re- 
afterwnrds Commonly called the beredi- puted estates, after the nominal rate of 
tuy excuie. four shillings in the pound for land^ and 

O. Fines and forfeiturea of various de- two shilliQ^ and eight pence for goodai 

•eriptions; also fees to the crown, in a afiena paid*m a double proportion. This 

variety of legal matters. assessment was made accordini;:^ to an an- 

7. The right to all shipwrecks; totrea- cient valuation, which was so low, that 
sure-trove; to royal fish, that is, whales one subsidy,, according to Sir Edward 
and sturgeobs, when thrown ashore, or Coke, did not amount to more than 
catipfht n»ar the coast ; to all mines of sil- 70,000/.. It was the rule never to grnnt 
ver or gold ; to vaifs, or goods stolen and more than one subsidy and two fifteenths 
thrown away by the thief in his flight ; at a time ; but this rule was broken 
and estraya, or animala found wandering, through on the Spanish invasion in 1588, 
and the owner unknown; and to deo- when the Parliament f^ri' c two subsidies 
dands, and forfeitures of lands and goods and four fifteenths. This luotle of t.ixa- 
for ofiences. These rights, producing tion fell into disuse during tiie civil wars 
little profit, have since been mostly grant- in the reign of Charles 1. when the Par- 
ed away to the lordaof manors and other liament introduced weekly and monthly 
liberties. ' assessments, at a fixed sum upon each 

8. Escheats of lands, upon the defect county, which was levied by a pound rate 
of heirs to succeed to the inheritance, in both upon lands and personal estates, 
iHuch case they reverted to thc^ King. TheconanoBwcalthamwarduitnMfaiced 
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duties, sr.fl d<?nve<l gome profit had far tome yf aw past eons'iBted almo^ 

the esubittihment of Uie post-oific«, entirely of custom and ezc»e duties, vith 

both «f vliieh bare teen auieeinppsved mMiofnl potMaiet and h«iftli4MiNgp. 

into very productive sources of revMMe. The total amount of tlM» iev«ml biandieib 

A! thr pf-rinf! of the revolution, most of \vhic!i the public revenue then consist- 

€i titc aucient brauicUet of tbe King's re- cd, wili appear by the toUowing ttate> 

venue had citiier beea fonally relin- ment, whico was formed upon the im- 

qiiiefaed^ or hftd gttaOj daclined Hi their ag« produce «f£raryeirs. 
pfoduee^ «i4 the pitliHBeataiy gnati 



^ • : Anoanfc ef the Pthlie Bcfenue in 1688. 

Subsidy of tonnage and poundage ..... 577,507 10^ 

BeKditiiy and tewy u tiry eicite 810,486 10 9 

Heart h-money, shout , 200,000 0 0 

Post-Offirf, about . . 55,000 0 0 

Duties oil wines »nd vinegar ....... 172,900 XI 8| 

Dtttkeootobaeeoaiid tunr 148^851 8 0 

Duties on French linens, brandM% to . . . 93,710 8 1^ 

- Wine liocMMt aeiMurea» Am 56,969 4 4 

Total . . ^1,915,435 15 9 



This was the whole of the public revc- 
nil**, except the small duties of ten sUil- 
lings per ton on wine, lee first granted in 
Im, and appropriated for defraying the 
cxpen«ef5 ot coinapfc ; and a duty of eigh- 
teen pence per chaldron on coalii, appro- 
priated Ibr completing St. Paul's Church. 
Titis revenue* small as it now appears, 
must have been at least fully adcr; :ale to 
all tlie national expenses, if an account 
laid before the Parliament is to be de- 
pended upon, according to which the an- 
nual expenditure of James II. amounted 
at a medium to only l»6cr9,375^ 2«. 9d. 

The heavy expenses incurred during 
the reign of William III. and the intro- 
duction of the funding system, caused a 
vaiiety of new taxes to be imposed, and 
considerable idditbni to be nade to 
Ihoie whieh previoiitly existed. The 
hrnrth t;ir was abolished, and the land- 
tax was levied by a new assessment, 
which has continued ever since. Hie 
nslt-tax, the tax on hawkers and ped- 
lar^, on harkney-coaches, with many 
oUier new taxes, were introduced, which, 
with the augmentation of the customs 
and excise, raised the total amount of 
the public revenue, at the death of K'mv; 
WiUiani, to about double its amount at 
his accession. During the succeeding 
teigns, an almost infinite number of taxes 
have been imposed in order to rcnrler 
the revenue adequate to the payment of 
the interest on the g^eat accumulation of 
public debt, and to support a constant^ 
incRssiiig cspendituie. The pvoduce 



of r^iffcrent duties formerly constituled 
separate funds, appropriated to specific 
purposes; thus the severs] taxes which 
were rendered perpetual by 3 George T 
c 7, formed a fund called' the general 
fund, distinct from the aggregate fund, 
and South Sea fund, before establiAed; 
but, of late years, the whole produce of 
all the branches of the public revenue liis 
be«n brought into one fund called the 
consolidatra fhnd. 

The various duties constitnthtf (he 
total public revenue of Great BritMS^ «c 
arranged under the following heads: ' 

1. The Custnm<5, which consist of dll* 
ties on goods imported, on goods export- 
ed, on goods carried coastways, ud t 
tonnage duty. The total gross produce 
of this branch of the revenue, in the year 
ending 5th January, 1808, was 12,638,985/. 
0». 5^tl. which being subject to varioosi*» 
dactiom for drawbacks, bounties, charges 
of management, &c. rcnd^rrd the net 
produce applicable to nsUional purpos€% 
10,193,172/. 19*. 5id. 

2. The Excise, which consists prii^ 
paBy of duties on malt and malt-liquo« 
nf ever\' kind, including the distillery'? 
many other articles are, however, like- 
wise included, as candles, leather, soaPi 
stsrch, tea, coffee, wine, tobacco, salt, 
glass, printed goods, :inrl bricks and tiles. 
The total gross amount of this produc- 
tive source of revenue, in the yeareso* 
ing 5th January, 1808, was 25,941,630f. 
1S«*8|A whicb waf iednoed» by aUov- 
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•atfes, drawback!, and chnget of muuige- no means such is to indtvee « gmenl m* 

ment, to 24,169,716/. 13*. O^J. pro% a! of it, and the total amount of stock 

3. ,Stamp Duties, laid on deeds and transiericd for iund-tax, redeemed on 

documents of alraoht every description, the firat of February, 1808, was only 
This mode of taxation was introduced #S3,9r6|839t 10» .4d ; of coune a very 

into England in the year 1671, and reviv- considci uble portion of the tax «ttll fe» 

ed in 1694, when a particular set of com- mains unredeemed. The assessed laxes 



missioners were first appointed for ma- 
naging 4heae dutiea; the produce was 
at first of small amount, but new duties 
bein^ imposed, to w liicli numerous addi- 
tions have been since mudti, it has gra- 
dually increased, and in the year ending 
5th January, 1808, the fyross amount was 
4,543,971/. 17s. 5hl. This amount is sub- 
ject to various deductions, as the charges 
of management, discounts, and other par* 
liumentary allowances, the cost of parch* 
ntent and paper for the country distribu- 
tors, an allowance to the two universities 
on alnunacks, and other incidental ex^ 
penses, which reduced the net produce 
to 4,458,7.18/ 14*. 0|J. ' 

4. JLand and Assessed Taxes. I'lie land 
tax for many years differed from all other 
branches of the public revenue (except 
the old malt duty) in being granted an- 
nually ; it was, however, regularly conti- 
nuea from year to year, never being 
wholly taken off, but it var*ed with re- 
spect to the rate at which it was impos- 
ed, having been usually reduced during 
peace, and increased a^in in time of 
wnr» to answer in part the increased ex- 
penditure. From 1776 to 1798, it wus 
regularly continued at 4s. in the pound, 
at which rate it was supposed to produce 
2,989,6f3f. 7*. lOid. for England, and 
47,954/. 1?. ^d. for Scotland, making" in 
the whole 2,037,627/. '9». O^d.: there was, 
however, a constant dehciency, to the 
amouaft, at an average, of abont 335,0002; 
per annum, varying according to the re- 
gularity w'th whicli the tax was collect- 
ed, auii tlic amount of the diHerent 
cbiirges to which it was liable. In 179d 
a. scheme was adopted for the redemp* 
tion of the land tax, for which purpose 
an act was passed, making the tax per- 
petual i it was then offered for sale to the 
pfoprietors of the lands upon which it 
was charged, or, if they declined it, to 
any other person who. djose^to become 
a purchaser. The ooasideration to be 
l^ven in either ftae was not to be in mo- 
ne|r, bwt in three per cent, stock; the 
object ot the scheme being to absorb a 
lai^e quantity of floating stock, and thus 
fiicilitate the raising of new loans. It was 
r"=;tinvitrd that this measure would trans- 
fer about eiphty millions of stock to go- 
Tcmment, but the teems offered were by 

VOL. X. W 



consist of the duties on houses, windows, 
servants, carriages, horses, and horae- 
dcalers, dogs, hair^powder, and armorial 
bearings. The gross produce of tlie land 
and assessed taxes, in the year ending 
January 5th, 1808, was 6,9uy,iyO/L. ISr. 
9^d. i and as the baianees in hand at the 
beginning of the year exceeded the 
charges of management and other pay. 
ments, the total net amount, applicable 
to national purposeS| was r,073,530l. 10s. 
^d. 

5. The Post Office. King James I. on- 

gfinally erected a post-office for the con- 
veyance of letters to foreign parts, pre- 
viously to which sn establishment of this 
kind had existed for the conveyance of 
inland letters. Some improvements were 
made in the management of it during the 
time of the commonwealth, and soon af- . 
ter tlie restoration a new genend post* 
oflif^o was established, thf revenue de- 
rived irom which was at hrst of small 
amount, but has since gradually increas. 
ed, both from the increase of commercial 
intercourse^ and the additional rates of 

floatage which have since been imposed, 
n 1715, the gross produce of the inland 
oflfice was 145,227/.; in the year 1744> it 
amounted to 198.226/.; and the gross 
amount of both the inland and foreign 
offices, to 235,493/. In 1764^ it amounted 
to 281,535/.; at which time an act was 
passed for prevent i nc^ nhn-^t^s of the pri- 
vilege of franking-, which, with a further 
restriction at a subsequent period, has 
considerably improved this source of re- 
venue. The total gro b produce for the 
year, endinj^ January j li, 1808, was 
1,493,490/. 9/i. mid the net produce 
1,377.538/. lit. 4^ 

6. Sixpence in the pound on ^en8i6ns 

and salaries. This deduction originited 
from a debt of the civil li-^t. in the reign 
of (>eorge 1. To satisfy tins debt, aii 
act was passed for raising half a million 
at five per cent, interest, to be charged 
npo)i H deduction of siTpence in the 
pound on all salaries, fees, and wtiges, 
payable in respect of offices of profit 
granted or derived from the crown. 
About three years after it was fo-itid ne- 
cessai-y to raise half a million more, for 
the. same purpose, and the former sum, 
LI 
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ftesrtfir ftv» f^t cent interest, wfts then bnmeh of the pnblfc revenue. It batfh- 

ptid on, the whole 8»«m of 1 ,(K)0.(W>,'. he- cit ast-d, boili from the number licensed 

ing raised by way of lottery, at an inie- heiiij^ j^Tcatt r than formerly, and from 
rest or three per Cent, per annum. This^the duly imposed upon them having 
debt it now char^^i d on the consolidatedVbeen raised very conttdenbly, but it can 

fund, and consequently the dui> es* ab- lu vrr become of much importance; it 

listifd for the paymrnt of its interest prtuluced in the year ending the 5th of 

tbrms part of the income of the fund. January, 1808, 2SJ51L 15«. gross, and 

The irrom produce fot the yeir endtnif S6.455/. 3ff. 5^d. net. 

the 5th of Januery» 16U8* wm 7'2,207L 9. Hawkers and pedhrs. In the year 

12.? and the net produce 71»3i3/. 1697, thfse itinerant merchants utre- firs? 

0#. 5}d. made subject to a particular tax, which 

7. One ahi11in{^in the pound onpen< eould never be of mudi consequence as 
sinns and salarieft This is :i duty of a an ubject of revenue; and urilt probablf 
srr ilur nntiire vitfi the forejrning", and fall off, as new towns and villages are 
was hrst imposed by 31 iieorge II. c. T2. built in different parts of the country. 
It extends to all salaries, fees, and per> The gross amount in the year ending the 
quisities, pensions, or gratuities, payable 5th of Jantiury, 1808, was 1 S,23U. Ct. 4<f. 
o'lT of »fiv revi belonj^in^ to his Ma- the net produce 10,525'. 9* 5d. 

jesty in tire at liritain, exceeding tlte %'a- In addition to these several branches 

lue of IVOl. a) ear. Its gross amount in of the public revenue, there are some 

the year ending the 5th of January, iin|ll branches of the old hereditary re* 

1808, was 62,(^57/ 2v. If/ ami, inchuling venue st:Il rcmaininj^. TIie.<?e consist 

a iiaiance in liaiul ai the bef<inning of chiefly of alienation fines, post hnes, 

the year, ihc net amount was 62,685/. seizures of uncustomed and prohibited 

$9. 8dL goods, compositions, profera, and the 

8. Hackney coaches In 1694, the li- crown lands, of wlilch the last la byftr 
oense of hackney coaches tirst became a the most imporunt. 

Total net Produce of the Permanent and Annual Taxes conslituling lije Ordinary 
Pubttc Revenue of Great Britaint and of the additional Taxes imposed dttiiaf 
the eontinuauce of War, for one Year, ending the 5th of January, 1808. 

• 

Kel l^nkfiicp upplirablr to KspenK percnti 
n^MVA^** wmvvwvaa Vafirtn d 01>i<-t u Hiid to of eoll««tirMr thf 

OXVI9A11T XVTBSfras* Psjiwiii, into tbe lix- fietProducew 



Oualoma 7,4^380 4 lOf .... 7 16 11 

Excise (including tlie annual duties) . . .17,896.145 14 2 



Stamps • 4,458,738 14 0| .... 2 18 5 

Land and Assessed Taxes 7,073,530 10 S} .... 4 0 4 

Post Office 1,277,538 11 4^ ^.39 2 9 

6J. in the Pound on Pension . ; , . , 71.153 0 5} 0 12 V 

1» in the Pound on Pensions, &c, ... 6: 685 5 8 .... 0 1311 

Hackney Coaches 26.435 0 5^ 9 19 4 

lluwkers and Pedlars 10,325 9 5 ... 29 17 9 

Small branches of the Hereditaiy Revenue 91,422 14 71 

Permanent and Annual Duties . . . o8,430,5r5 7 10 ' . 

WAn TAXES* 

Customs 2,730,792 14 6^ 

Excise 6.273,570 18 loj ^ 

Property Tax 9,864,189 4 8 

Arreftts of Income Duty 23.072 19 0 

Arrears under Aid and Contiibution Act . 2,888 11 2i 

Total Kevcnuc £ 57,325,089 10 3^ 
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Notwithstanding the sum annually 
drawn from the public in taxes has been 
raised to the above vast arnount» it is«tiU 
thought necessary to have recourse to the 
profit of lotteries, which, with the per- 
manent and annual duties above stated, 
and a few smalt incidental receipts, form 
the total public Income in time of peace. 
In years of war, it is almost invariably 
found necessary to raise a large addition- 
al sum. by way of loan, which, being add- 
ed to the debt previously existing*, it be- 
comes necessaiy to augment the revenue 
appropriated to the payment of the inter- 
est thereon by the imposition of new 
taxes. 

The net produce of the several branch- 
es, after the paynvMit of certain bounties, 
pensions, and other charges, is paid into 
the F.xcliequer, to be applied t() ih^ ser- 
vices to which it is appropriated. The 
public accounts at the Exclierjuer, both of 
the revenue and exj)enditnre, were, till 
within a few yeai^, kept in a peculiar 
character, in use no where else, and 
which, in the course of time, had become 
so aniote!}jcriblc,even to tlic officers tliem- 
scives, that it was usual to write all high 
numbers in common figures under the 
characters, it is a curious circumstance, 
that this obscure species of arithmetic 
was defective in having no charactei's to 
express high numbers, as millions, so far 
were the framers of it from havinp^ any 
idea of t he amoimt to which the public re- 
venue was to be extended. 

BEYERBBRATION, in chemistry, de- 
notes a kind of circulation of the flame bjr 
means of a rcrcrberatory, or the return 
of the flame from the top of the furnace 
back to the bottom, chiefly used in caici* 
nation. Reverberation is of two kinds: 
the first with a close fire, that is, a rever- 
beratory furnace, where the flame has 
no vent at top, being covered with a 
dome or capital, which repels its action 
back on the matter or xh<^ vessel that con- 
tains it with Increased vehemence. Af- 
ter this manner is refining, the distillation 
of acids, spirits, &c. performed Rever^ 
bcration with an open fire is that per- 
formed in a furnace or reverberatory, 
' whose registers arc all open, used in cal- 
oination, &c. See next article. 

REVERBERATORY, or nr.vr.RBtiiA. 
Tivn FruNAcK, a chemical turn:ice built 
close all round, and covered at the top 
with a capital of brick or tiles, so as not 
to give any vent to the heat or flame, but 
to determine it to reverberate or turn 
l^ack from the brick work with new force 
«pon the BOAtter placed at bottom. When 



the fire has no vent or passage at top, it 
!«? a whole reverberators When the 
middlf of the capital is open, and only 
the sides close, so that there is bnly a 
half circulation of the flame, it is called 
an half reverberatory. The reverbera- 
tory furnace is chiefly used in the fusion 
and calcination of metals and minerals, 
and on other occasions where the most 
intense heat is required, as in assnv'ng-, 
&:c. Whence it is aiso called the ineltiD|^ 
furnace, and assaying furnace. 

REVERSION, a sjim < f money, estate* 
annuity, or any other kind of property, 
the possession of u bicb is not to be ob- 
tained till after the expiration of a certain 
period of time, or till some event, as the 
failure of a life or lives, has happened. 
The present value of such property de- 
pends greatly on the current interest of 
money, for if money produced only three 
per cent, interest, a person givini^ lOOOf. 
for a reversionary estate relinquisiies an 
annuity of 30/., but if he couid make five 
per cent, interest of his money, he gives 
up an annuity of5 >/. and consequently in 
the latter case he would expect a grenter 
reversion than the former. The true va- 
lue of a reversion therefore is that present 
sum, which, if improved at a given rate of 
interest, would, at the period •when the 
reversion comes into possession, amount 
to its then actnal value. This, with re- • 
spect to sums receivable at the end of a 
certain number of years, is easily found 
by Table H. article Inteukst. - * 

Thus, if a person is entitled to 5002. 
at the end of ten years, and wishes to 
know its present worth : the value of one 
pound to be received at the end of this 
term is*, by the Table, 613913. which mul- 
tiplied by 500 gives 306i. 19«. Id. for ihc 
present vahie of the reversion, in a simi- 
lar manner the present worth pf the re- 
version of an annuity or estate after a cer- 
tain fiumber of years may be found by 
Table II. article Anxuittks. 

Example 1. What is the present value 
of an annuity of 21/. for the terra of 30 
years, but which is not to commence till 
the expiration of 7 years from the pre- 
sent time.' The piesent value or an an- 
nuily of one ponnd for 30 years is, by 
the Table, 15,.'}72451, which multiplied 
by 21 g-i-es 3'2'.:.8214: but as each pay- 
ment f)f the annuity is to be received 7 
years later than if it commenced immedi- 
ately, this sum must be multiplied by the 
value of one pound to be receivedat the 
end of 7 years, or 7106S1, which gives 
22*Ji. Ss. 5d. for the present worth of the 
feveinoD* 
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Bitmple 2. What it the preient worth 

of a pcrpe! -nl Miimitv of SOL to com- 
mence at the ex,)i ration of u lease, of 
which 5 yeai-sare unexpired ? The value 
of ft perpetual annuity eoininencing ini' 
mediately is, at 5 per cent, interest, 20 
year* purchase . tfie vahic of an annuity 
tor 5 years is, by tlie l able, 4,329477 i the 
btter flubtracted ftom the former, and 
the reniuinder multiplied by 50, gives 
7BM. 10». 6d. the value of tb<' reversion. 

Heversionary interests depending on a 
life or lives, particulftfly when aeyeral 
lives are concerned, form more intricate 
questions; but t!ie canes which most 
commonly occur may be resolved by the 
following^ problems. 

Problem 1. A sum of money is to be 
received at 'Sh- fk ath of a persOn who is 
now of a given age : what is the vahie 
thereof in present monejr f 

Subtract the value of the life from the 
perpetuity ; then, the perpctult) is to 
the remainder, so is the pro|>osed sum to 
its Tshic in present money. 

Example. Let the age be SO years, and 
the pvcn stim 500/. Then tV.f value of 
the l»fe being 1 >,072, and Ihc perpetuity 
20, it will be, as 20 : 6,928 : : 500/. : 173/. 
4*. the value sou^^dit. 

Trohlcm 'i. To find tlie >alue of the 
reversion of one hfe after another. 

From the value of the life in expecta- 
tion subtract the value of the two joint 
lives; the remumdtr will be the requifw 
ed value of the reversion. 

Example. Let the age of the life in 
possession be 55 years, that of the life in 
expectation 20 years, and tlic annuity 
lOUl. Then, by fable V. (Artickv^N ^<ui- 
TiKs) the value of the two joint lives will 
be d,316, which subtracted from 14,007, 
the value of the life in expectation, leaves 
5,791 years purchase for llie value nf the 
reversion; which, multiplied by tliC an- 
nuity, gives 5791. 3s. its value in present 
money. 

Protilem 3. To find the value of th.e 
reversion of two lives after one. 

From the value of the longest of the 
three Uvea subtract the value of tlie life 
in posscfision, the remainder will be the 
value of the reversion. 

Example. Let the age of the life in 
possession be 40 years, and the ages of 
the two lives in expect Ion he 20 and 65 
years ; in this case, il»e value of the three 
lives being 15,903, and that of the life in 
possession 11,837, the answer will be 
4,065 ye.irs purchase ; so that, if the an- 
nuity was to be SiHii. the value of the re- 
version would be 30331. lOt. 



Problem 4. To find the yalue ^f an 

unnnity certain for a given term after the 
extinction of :iny given life or hves. 

Sjubtraci the value of the hfe or lives 
from the perpetuity, and reserve the re- 
mainder; then say, as the perpetuity is to 
the present value of the annuity certain, 
so is the said reserved remainder to a 
Iburth proportional, which will be the 
number of years purchase required. 

Example. Suppose A and his heirs 
are entitled to an annuity certain for 14 
years, to commence at m death of B, 
aged 25. — What is the present value of 
A*s interest in this annuity ? — Tlie value 
of the life of B is 13,567, which subtract- 
ed from 90 (the perpetuity.) leaves 6,433 
for the remainder : therefore, as 20 is to 
9,198, the value of an annuity certain for 
14 y^ears, ao is 6,433 to 3,183, the number 
of years purchase required. 

Problem 5. B, who is of a given age, 
will, it he llvestill thedece?^e nf A, \ lio^t^ 
age is also given, become possessed ot aa 
estate of a given value ; what is the 
worth of bia expectation in present mo- 
ney ? 

Find the value of an annuity on two equal 
joint lives, whose common age is equal to 
the age of the oldest of the two proposed 
lives, which value subtract from the per- 
petuity, and take half the remainder; 
then say, as the expectation of duration 
of the younger of the two lives is to that 
of the older, so is the said half remainder 
to a fourth proportional ; which will be 
the number of years purchase required 
when the lifie of B in expectation is the 
older of the two ; but if B be the younger, 
then add the value so tbnnd to that of the 
joint lives A and Jl, and let the sum be 
subtracted from the perpetuity, whicli 
gives the answer in this case. 

Example 1. Siippose the age of A to 

be 30, and that of B 30 years ; and the 
annual value of the estate 50/. Then the 
value of two equal joint lives aged 50 
being 10,255, and the perpetuity 20, the, 
diflei encc will be 9,745, the half of which 
is 4,972 'Hierelore, as 33,43, llie expecta- 
tion of A,is to 28,27, the expectation ofB, 
so is 4^872 to 4,119, years purchase, wbtdh 
being multiplied by 4u, the given annual 
value, we have 205/. 19«. for the requued 
value of B*s expectation. 

Example 3. Let the age of A be 30, 
that of B 30 years ; and the rest as in the 

preceding example. Then the value of 

the joint lives is 10,7t 7, which heiKfjf add- 
ed to 4,1 19 found above, the sum is 14,826; 
Mid thtssubtractedfrom20,the perpetuity. 
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and multipiied by 50, gives 258/. 148. for 
the value in tbis case. 

Problein 6. To find the TaJue of a g^iven 
estate at the death of R, provided that 
sbouUi hapjK'n :iftf r the death of A. 

Find tlte vuUie of an aixnuity upon the 
longest of two equal lives, whose common 
age is that of the older ot the two lives, 
A and B, wljirh mlur subtract from the 
perpetuity, aiul take iiaif the remainder. 
Then, as the expectation of duration of 
the young'fcr of the lives is to that of the 
older, so is the said half reiTi:<\nd«M- to the 
number of years purchase required, when 
B ia the older of the two. But if B be the 
youngier, then to the number of years 
purchase thus found add the value of an 
annuity on the longest of tiie Uvea, A and 
B, and subtract the sum from the perpe. 
tmty for the answer in thia case. 

Example 1, Let the age of A be 30, and 
that of B 60 years; the given estate 120/. 
per slnnum. Then the value of an an> 
nuity on the lonffest of two lives ai;ed 60 
each, will be found to be 10,896, which 
taken from 20, the perpetuity, leaves 
^104 fop the remainder. Therefore it 
will be as 28»2r, the expectation of A, is 
to 13, ?1, the f'xpectation of H, so is 4,552, 
the halt remainder, to 2,127, the number 
of years purohase required, which, being 
multiplied by 120, gives 355^. 9ir. for 
tiie present value. 

Example 2. Let the age of A be 60 and 
that of li 30 years ; iheii, to the number 
of years purchase found in the preceding 
example, add 14,172, the value of an an- 
nuity on the lung^est of the twf) lives, the 
sum is 16,2U9, and this subtracted from 
30, Uie perpetuity, and jnultiplied by 130^ 
gives 444^ 3t. Ad. for the value in this 
case. 

The sblutioDS of the two last problems 
comprehend all the cases of survivorship 

between two lives for their whole dura- 
tion ; hxit an expectation dependent on 
survivorship is sometimes restricted to a 
term of years less than tlie whole dura- 
tion of the lives. Those who have occa- 
sion for the rules for resolving; qtiestions 
of this description, or of the various cases 
which may arise when three or more 
lives are concerned, are referred to Mr« 
T. Simpson's Doctrine of Annuities, Dr. 
Price's Treatise on lieversion.iry Pay- 
ments, or Mr. W. Morgan's t'reatise on 
Annuities and Assurances. 

Rcvcrsicmarv interests being a species 
gf property oi which- purchasers are not 
always readily found, those who have oc- 
casion to dispose of an interest of this 
kind generally sell it by public auction. 
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in which mode it very seldom happens 
that more than two-thirds of the true cal- 
cttlated vahie is obtained. 

KK^ Eusiov of aeries, in algebra, a kind 
of reversed opf riition of an infinite series. 

KEVUHsiniH, in iaw, is that part of aft 
estate, or interest, which remains to- the 
original grantor, or his lieirs, after the 
particidar or less estate which he has 

S ranted shall expire. Thus, if A, having 
le fee, grant an estate for life, or in tailf 
to B, A frtill has an estate in fee, in rever- 
sion, eypf•^t;^nt upon the failure or deter- 
mination ot the particuUr estate of B. It 
difiers from a remainder, in being the 
remnant of the estate in the hands Of the 
onR"inal grantor; but aremninder is some* 
thing granted out by the grantor. See 
RawAiin>xm. 

KKVIEW. In the military acceptation 
of tlic term, an inspection of the appear- 
ance and rcgtilar tUsposition of a body of 
troops, assembled for that purpose. At 
all reviews, the officers should be pro- 
perly armecl, rcudy in their exercise, sa- 
lute Well, in good time, and with a good 
air, their uniform gentee|,'8cc. The men 
should be clean and well dressed ; their 
arroutrr'mcnts well put on ; very well siz- 
ed in the ranks; the sergeants expert in 
their duty, drummers perfect in their 
beatings, and the fifers play correct. The 
manual exercise must be performed in 
good time, and with life; and the men 
carry their arms well ; march, wheel, and 
form with exactness. All manceuvres must 
be pcift i TTied with the utmost regularity, 
both in quick nni slow time. The inten- 
tion of a review is, to know the condition 
of the troops, to see that they are icom- 
plete, and perform their exercise and 
evolutions well. 

RsviKw, bill oft in chancery, is where 
a cause has been beard, and the decree 
signed and enrolled, and some error in 
law appears upon the decree, or new 
matter is discovered in time after the de- 
cree made; a bill of reriew is then had. 
REVISE. See PntHTiiie. 
REVIVOR, bin of is where a Hill ha^ 
been exhibited in chance ty, against one 
who answers, and before the cause is 
heard, or if heard, bdfore the decree en* 
rolled, either party dies. The cause is 
^en said to die also, and a bill of revivor 
must be brought, that the former pro- 
ceedings m:iy Htand revived, and the 
cause be finally determined. 

REVOCATION, in law, a destroying 
or making void a deed or will, which ex- 
isted before ^he act of revocation. 
Some things may be revoked, of course. 
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thotig^h they are made trremoable by ex- 
press wordi} as a letter of atjtortiey, a 
submis!iir>n to an award, and a ieatament» 

or Ust will. 

By the stattite of frauds, 29 Charles 11. 
c. 3, no devise of lamlsahall be revocable, 
otlicrulstf than hy some other will, nrrn- 
dir il, in wriung, or oilier writing declar- 
ing the same, sijjned in the presence of 
' three witnesses But stdl such a devise 
may be revoked by ilc-stroyiiii:^ the will, 
or by any other : t-vor'atioii by art of htw ; 
such aji granting away ihc estute lo an- 
other by deed. 

JIKVOLUTION, in astronomy, is the 
periotl of a planet or cntnct, 8..'' or its 
course from any point of its orbii, tiil it 
return to the tame again. Planets have 
a two foM revolution : one about their 
axis, called tlirir ditirnal rot.ntion, which 
coustitutes their day: the other about the 
•on, called their annual vevohitioa,' con- 
stituting their year. 

Rrvof TTioji, in geometry, the motion 
of rotation of a line about a fixed point 
or centre, or of an^ figure about a fixed 
axis, or upon :iny line or nirface. I'hus 
the rrvohilion nf a given line abo'it a fix- 
ed ceittre generates a circle ; and that of 
a right-angled triangle about one side, as 
an axis, trcncnitcs a cone; and that of a 
semicircle ubont its diametert generates 
a sphere or globe. 

RHABDOLOOY, in aTtthTnetic, tbe 
doctrine of Neper's rods. See Nepee. 

UHAMNUS, in botany, biick^t/ioivi, a 
genus of the Pcntandria Monog^ nia class 
and order. Natural order of Dumosse. 
Khanni, Jusneu. Essential character: 
calyx tubidar: coroltu sculps deTeTifling 
the stamens inserted into the calyx; ber- 
ry. There are forty-two species. 
' RHAPIS, in botany, a genus of the Ap- 
pentlix Palmrc. Natural order of Pa'ms. 
F.-sential character: calyx trifid; com'l t 
tri!ui ; stamens six ; pistd one. There arc 
two species, viz. ft. flabellifonnis, creep- 
ing rooted rhapis, or ground rotan ; and 
n :iri!ndinacea, sim])Ie leaved rhapis. 

ikilKKDIA, in botany, so namecl in me- 
nior>' of He n ry Rheede Van Draakenstein, 
a genus of the Polyandria Monogynia 
class and order. Nntnnil order of Gutti- 
fersc, JuKsieu. Kasential character : calyx 
none ; corolla foof-petalled ; berry three- 
sided. There is but one species, vkz. it. 
lateriflora. 

HIiF/nCUS (GsoacB JoACoix), in bi- 
ogrnphy, a noted German astronomer 
and Tnathemntician, was born at Feldkirk, 
in Tyrol, tlic 15fb (»f February, 1514. 
After imbibing tlie elemenls of the ma- 
thematics at Tigurl, with Oswald Mycone* 



he went to Wittemberg, where he dili- 
gently cultivated that science. Here he 
was mnde master of Philosophy in 1535, 
and professor in 1537. He quitted this 
situation, however, two years al^er, and 
went to Fruenberg, to put himself under 
the assistance of the celebrated Copenu- 
cus, being induced to this step by his 
zeal for astronomical pursuits, and the 
great fitme which Copernicus had thto 
acquired. Rhetlcus assist * I t!iis astrono- 
mer fo? «!omo years, and constantly ex- 
horted him to pttrfect his \vork, De Revo- 
lutionibus, which he^published after the 
dciili of (lopcrnicus, 7'iz. in 1543, folio, 
at Norimberg, togeUu r with an illustra- 
tion of the same in u narration, dedicated 
to Schoner Here, too, to render sBtm- 
nomical calculations more accurate, he 
be.T:in his very elaborate canon of sines, 
tjui|4ents, and secants, to fifteen places of 
figures, and to every ten seconds of the 
quadrant, a design which he did not live 
quite to complete. The canon of sines, 
however, to that radius, for every tea se- 
conds, and ibr every single second in the 
first and last degree of the quadrant, com- 
puted by him, was published in fo'in, yt 
Frankfort, 1613, by Pitiscus, who him- 
self added a few of the first sines comput- 
ed to twenty-two places of figures. But 
the lartjer work or canon of sinrs, tan- 
gents, and secants, to every ten seconds, 
was perfected and published after bii 
death, vix* in 1596, by his disciple, Valcn- 
tinf Otho, m^ithematiciao to the Electo- 
ral Prince Palatine. 

After the death of Cppernlcus, Rli'^t:- 
cus returned to W ittemberg, viz. in 1541 
or 154^ and was again admitted to hit 
office of professor of mathematics. Tlie 
same year, by the recommendation of 
Melancthon, he went to Norimberg, 
where l)e fonnd certain manuscripts 'of 
Werner and Regiomontanus. He after- 
unrds ta'ic^hf mathematics at Lcipsic 
From Sa.vony he departed a second 
time, for what reason is not known, and 
went to Poland s and from thence to Chs- 
sovia,in Hungary, where he died Decem- 
ber the 4th, 1576, neai: sixty-three years 
of age. 

His Narratio de Ltbris Hevolutiomini 
Copemict, was fust published at Oedu- 

Tinm, in fjtiarto, 1.540, and afterwards add- 
€il to the editions of Copcrnicus's work. 
He also composed and published Ephe> 
merides, according to the doctrine of 
Copernicus, till the year 1551. 

Rheticus also projected other works, 
and partly executed them, though they 
were nerer publtshed^ of various ldod% 
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astronomicnl, astrological, i^^ni|>hical« 

chemical, he. as ihey are more parti- 
cularly iTkcntiunecl in his letter to Peter 
Bamua, in the year 1568, 'which Adrian 
Romanus inserted in the preface to the 
first part of Ills Idtja of mnihi-muiics. 
' RHETOiilC, from ihe Greek word 
jMp, to speak, may be defined the art 
of sfjt aking" with persuasion. 

This art, like- all others, is the result 
of observations and experiments made 
by men of ^ood capacities and of en- 
lightened ni nd*. After multiplied and 
often defective cs-sax s, those principles 
are at length discovered, v'!iic!i distin- 
g^uish between the good and the bad, 
between the faulty and the perfect. 
These prinr-j)Ics, when reduced to me- 
thod, ancl well arranged, save ancreed- 
ing inquirei-s niuch pains and trouble, 
considerably shorten the road to know- 
ledge, and materially assist in ttie for- 
mation of a correct judgment As, in 
respect to poetr}', it is contended, that 
though accurate rules of criticism will 
not bestow genius, they will check re- 
dundancy, and bombast, and detect all 
the errors into which the competitors 
for the laurel are too apt to be betrayed, 
90, with regard to the precepts of rhe- 
toric, it may snfely be asserted, that 
though they will not gciieme that 
energy of mind which rises to the 
highest flights of eloquence, they will 
cfiectually warn the orator aji^ainst in- 
congruity in the disposition of his mat- 
ter, absurdity in argument, and the 
false glitter of ornament, which amuses 
Instead of convincing", or those iiijudi- 
cious attempts to interest t!ip fet luips, 
which excite ridicule i-atlicr tiian sym- 
pathy. 

'T'his w ni he the more manifest, if we 
consider tliat the tonnlution of eloquence 
is right reason, and ttut its exercise im- 
pfies the possession of that facul^, both 
in the speaker and the hearer. It was 
well observed by the Stagyrite, that 
rhetoric is nearly allied to logic. 

fil displaying the utility of the art of 
rhetoric, Quintilian expresses himself in 
the following forcible terms: " If in any 
thing the Creator has distinguished ua 
ftom the rest of the animals, it is by the 
1^ of speech. They surpass us in 
strength, in |)atience, in size, in swift- 
ness, and especially in independence of 
foreign aid. Guided by instinct, they 
eoon learn by its instructions to walk, to 
feed themselves, and to swim. Their 
. protection against the cold, and their 



weapons of deftnee, are iirovided for 

them by nature. But what pains and 
labour does it cost man to procure all 
these things. Reason is our inheritance, 
and seems to araociate us to immortal be- 
ings. But how feeble would reason be, 
were it not tor the faculty of expressing 
our thoughts by speech', which is tlie 
faithful interpreter of reason, lliis is 
wkatis wanting to the inferior animals 
much more than understaodin^, of wlili h 
it cannot be justly said that lliey are ab- 
solutely desutoie. If then we have re- 
ceived nothmg from the Deity better 
than the use of speecli, what is there 
which we ought to cuhivate with greater 
iiulustry? What object is more worthy 
of our ambition, than that of rising above 
other men by that faculty, which alone 
raises them above the "level of tlie 
brutes r* 

A still greater dignity will attach to 

the Mcqnirement of eloquence, and con- 
sequently to the science of rhetoric, if 
it be con»dered that eloquence and i ree- 
dom go hand in band. It is in free 
states, and under popular governments 
alone, that oratory can flourish. When 
the people are appealed to on tlie sub- 
ject of state affairs; when political mea- 
sures n-f tf) be enforced by the en- 
lightening of thejr judgments, or by the 
excitement of their passions; the greats 
est talenU are eaeercised in studying the 
art of persuasion, and the resuU is 
found in the most wonderful efforts of 
humau abiUty. But when brute force 
predominates, and the people bow be- 
neath the yoke of tyranny, the voice of 
reason is stilled, and eloquence is mute. 

The ancient rhetoricians distinguish 
oratorical composition into three species ) 
viz. the demonstrative, the deliberative, 
and the judici-d. 

The tirat of those species is cliiefly c«i- 
▼ersant in bestowing praise or blame, and 
comprehends in its deflnition the pane- 
gyric and tlie funeral eulogy, whicli were 
SO much in use amongst the ancients. In 
tlie former class may be enumerated, Iso- 
crates*s Panegyric on Ei^goras, King of 
Salamis, Cicero's Oration on the pardon- 
ing of Marcellus, his Philippics agaitist 
Mai4c Antony, and Pliny *s Panegyric on 
I'rajan. Of the latter, specimens may be 
found in the funeral orations composed 
by Thucydides and Plato, to commemo- 
rate the virtues of the Atiienians who 
fell at the commencement of the Pelo- 

Sonnesian war. Nor have the moderns 
een wanting in excellent specimens of 
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tu * species i<F eloquence. The funeral 
(>urs( .s of the most celebrated French 
and KiiKhsli preacJicrs, the eloeea pi-o- 
nounced upon eminent nen bdwre the 
Trench Acaclemy, the g-enerality of mo- 
dern pitlpit compositions, and the occa- 
ftional cummendatuiy or vituperMive 
speeches, whieh hsve ftt vtnous tiroes 
been uttered in the British I' lrliament, 
"will afTorJ rich sithjcrts of suniy to !um, 
who wishes to become acquainted with 
the principles of demonsttfttive elo* 
quenoe. 

Defiberstive eloquence copiprehends n 

most exclusive field, embracing as its ob- 
ject »he whole t \t« i\i uf ])iiblic affairs ; 
such, h)r ntsiance, »^ war, and peace, 
politiesi negotiations, domestic interests, 
roreipi alUancei, the regulation of trade 
and coninierre. and in gencr d -aW matters 
conn^rcted With iegislation uiui govern^ 
ment. This species of eloquence can^pt 
be cultivated in any other than a free 
stute. The will of an arbitrary monarch 
supersedes its use, or terrifies it to 
silence. It b therefore to the ** high and 
palmy state" of Athens and of Rome that 
wc mtisi lo(ik for its energ-res, ns exhibit- 
ed in ancient limes, and we ahall hod its 
prou t^!»t memorials in the works of De- 
mosthenrs and Cicero. In more modern 
times, it has, by the operati<ni of political 
oauscs, been almost exclusively conHned 
to the limits of our own idand. And 
whilbt the I larlianientaryspt I chts of Chat- 
ham, of Burke, of Fox, and of Pitt, re- 
main upon record, Britain may (hspute 
Uie meed of deliberative eloquence with 
either of the hauglity republics of anti- 
quity. 

Judicial eloquence comprt'liciuls in its 
purview the whole extent of judicial pro- 
ceedings, both civil and criminal ; that is 
to say, the attack and defence of persons 
and of property. In ancient times, the 
business of jud fial pleading was not cou- 
6ned to one class of men. The Roman 
orator was at all times ready to impeach , 
a state criminaltOrto plead in defence of 
thfc life, the honour, orthe fortune of his 
friend. These were tlie iUustriousdaysof 
forensic eloquence, when the first cha- 
racters of the republic displayed tlieir 
abilities at the b:if; when Cicero and 
Hortensius, in aniicabK' rivalry, gave full 
scope to their superlative talcnt.s. But 
degraded as the profesAon of an advo- 
cate is now In some respects ackiiovvledg- 
ed to be, yet, in the proceedings of a Bri- 
tish court of justice, there have fora long 
series of ydars been evinced proofs of 



the most searching sagacity, the soundest 

judg-nient, and the most ready wit. 

In regular orations of every species 
there wul generally be found the loltow* 
ing subdivisiniis. The exordium, or in- 
troduction ; the statement of the subject; 
the narrative, or expUnaiion ; the rea- 
soniitg^, or argument ; the pathetic partt 
and, lastly, the peroration, orconcliinon* 
The object of the exordium is, to con- 
ciliate the good will of the hearers, to 
«wake their attention, and to render them 
open to persuasion. The topics by 
which these purposes may best be ef- 
fected, will Suggest themselves to the 
good sense of the speaker, as arising 
from the character and peculiar pteju* 
dices of his auditors, from his own rC' 
lativc situation, trom the peculiar circum- 
stances of the times^ or from the nature 
of his cause- 
In the proposition of the subject, the 
qualities ciiieHy to he aimed at are ctear* 
ness and distinctness. These qualities 
are indeed of the roost essential import- 
ance, and t'^e nit:iinment of them is well 
worth the utmost care ;»nd pains. In 
debates of every kind, tjjat speaker is 
lisikMied to with the greatest pleasure, 
who Is able briefly and plainly to give 
the most accurate account of UlC poiats 
principally in question. 

As the narrative, or explanation of 
facts, is to be tlie ground-work of all the 
future reasonings of th^orator, it is ob- 
viouiily his duty to recount them in such 
a manner as may be most favourable is 
his cause; to place in the most strikinj^ 
light every circumstance which is to his 
advantage, and to soften such as make 
against him. He must also exercise cos- 
summate judgment, so that his narratioo 
mav he at once concise and full, coploti"! 
and distinct. In short, a perfect narra- 
tion is one, from which nothing can be 
taken without rendering it pbscure, and 
to which nothing can be added without 
weakening its force. 

In his arguments, a speaker should, is 
Quintiiian expresses it, possess logic sis 
philosopljt r, md employ it as an ontor. 
He should follow the lucid order of n«> 
tore In their disposition, and express 
them in stich a style and manner as to 
give them their full force. Heshouldtakc 
care not to multipiy them to too great an 
extent, and to bring into a conspicuous 
point of view those which are the most 
weighty luid ct)t;-ent. 

In the pathetic p irt of his discourse, 
which generally mtruduces aud pervades , 
the peroration « the ancient orator col- 
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iected ali the mig'ht of tiis abilities to 
strike as it were a finishing stroke. But 
Quintilian, with his usual judgment, 
warns his pupil against dwelling upon 
this subject too long. " Time,** says he, 
" iK>on calms real griefs ; how mucli more 
easily must it dissipate the illusory im- 
pressions which act only upon the imagi- 
nation. Let not then tlie pathetic strain 
be too long continued. If this precept 
be not well observed, the auditor is 
fatig-ued; he resumes his tranquillity, and, 
recovering from the transitory emotion, 
he returns under the influence of reason. 
We ought not, then, to suff er his feelings 
to cool ; and when we have carried them 
as fur as they can go, we ought to stop, 
and not to deceive ourselves with the 
idea, that the mind will for any long space 
of time be sensible to emotions which are 
foreign to it.** 

When Roman eloquence was in its 
most flourishing state, this oratorical sub- 
division was an object of assiduous study ; 
and in order to excite the feelings of the 
audience, the orator had frequent re- 
course to sensible objects. The weeping 
relatives of the defendant, the wounds 
which an accused person had received 
in fighting the battles of his country, a 
dagger, or a bloody robe : these exhibi- 
tions were frequently resorted to, in or- 
der to excite compassion, or to rouse in- 
dignation. They are, however, so incon- 
sistent with modern usages, and especi- 
ally with the cool and phlegmatic tempe- 
rament of our countrymen, that the most 
consummate prudence and skill can 
alone adopt any of them with effect. 
Where a Burke has failed, he must be a 
bold man who would repeat the experi- 
ment. 

The precise nature of the conclusion 
of any discourse must be determined in a 
greii* measure by the nature of that dis- 
course, and the circumstances in which 
it is delivered. Sometimes it may be ex- 
pedient to compress in it a repetition of 
the substance of a long train of antecedent 
argument ; on some occasions it should 
assume the humble tone of pathos, and 
on others it should rise into the dignity 
of confidence : but in all cases, as Dr. 
Blair properly remarks, it is a matter 
of importance to bring our discourse just 
to a point ; neither ending abruptly and 
unexpectedly, nor disappointing the 
hearers, when they look for the close, 
and continuing to hover round the con- 
clusion till they become heartily tired of 
UB. We should endeavour to go off with 
a good grace ; not to end with a Ian- 
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gtiishing and drawling sentence ; but tc 
close with dignity and spirit, that we 
may leave the minds of the hearers warm, 
and dismiss them with a favourable im- 
pression of the subject, and of the 
speaker. 

RH^UM, in botany, rhubarb, a genus 
of the Enneandria Trigynia class and or- 
der. Natural order of Holoraceae. Poly- 
gonex, Jucsieu. Essential character; 
calyx none : corolla, six-cleft, permanent ; 
seed one, three-sided. There are seven 
species, among which we shall notice the 
R. palmatum, officinal rhubarb ; the root 
is perennial, thick, of an oval shape, 
sending off long tapering branches ; ex- 
ternally it is brown, internally of a deep 
yellow colour; stem erect, round, hol- 
low, jointed, from six to eight feet in 
height ; root, leaves numerous, large, 
rough, of a roundish figure, deeply cut 
into lobes and irregularly pointed seg- 
ments, on long foot-stalks ; stem, leaves 
one at each joint, from a membranaceous 
sheath, successively smaller upwards ; 
flowers surrounding the branches in nu* 
merous clusters, forming a kind of spike ; 
corolla of a greenish white colour. It is 
a native of China and Tartary. At the 
end of six or seven years, when the plant 
seems to arrive at its most perfect state, 
one pound of rtiubarb may be obtained 
for every five pounds of the green 
roots, besides an equal or larger propor- 
tion of roots fit for family use. 

RHEXIA, in botany, a genus of the 
Octandria Monogynia class and order. 
Natural order of Calycanthemac. Melas- 
tomx, Jussieu. Essential character : ca- 
lyx four cleft ; petals four, inserted into 
the calyx; anthers declining; capsule 
four-celled, within the belly of the calyx. 
There are thirteen species: all these 
plants are found wild in America. 

RHINANTHUS, in botany, a genus of 
the Didynamia Angiospermia class and 
order. Natural order of Personatae Pe- 
diculares, Jussieu. Essential character : 
calyx four-cleft, ventricose ; capsule two- 
celled, blunt, compressed. There are 
eight species. 

RHINOCEROS, in natural history, a 
genus of mammalia of the order Ferae. 
Generic character : horn solid, perennial, 
conical, seated on the nose, but not ad- 
hering to the bone. This quadruped is 
exceeded in size only by the elephant. 
Its usual length, not including the tail, 19 
twelve feet; and the circumference of 
its body nearly the same. Its nose is 
armed with a horny substance, project- 
ing, in the full j^own animal, nearly three 
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fcet* tad it a weapon of deiMee^ wludi 

2!mn<?t <:f rt)rc8 it from every attack. 
Even the tiger, with all Ins t'crocity, is 
btit Tery rarely daring enoug'h to assail 
the rtiinoceros. Its upper lip is of con- 
siderable length und pl;nb:Iit%-, aclinp;" 
like a species of snout, fp*asping the 
shoots of trees and various substances, 
conveys them to the mouth, and it is ca- 
pable of exension and contraction at the 
animal's convenience The skin in 
acme pairts, so tlitck and hard, as scarcely 
to be peiwtnUe by the •hmrpeet aabre, 
or even Hy a musket-batl. These animals 
are to tie found in fitng^al, Siam, China, 
aiid m several cmintries of Africa; but 
sre Hr leoi numeriMii than the elephant, 
and of sequestered solitary habits. The 
female produces only one at a birth . nnd 
at the age of two years the horn is only 
■n inch long, and at mz only of the 
length of nine inches. The rhinoceros is 
not ferocious unless when provoked, 
when he exhibits paroxysms of rage and 
nMdoeas»and it highly dangerout to thote 
who encounter him. He runs with great 
iwiftnp^s, and nishes through brakes 
and w wds with an energy to which every 
thing yieldt. It it geoetalhr, however, 
quiet and inoflPensive. Its food consists 
entirely of vegetables, the tender 
branches of trees, and succulent herbage, 
of which it will devour immense quanti- 
ties. It delig-hts in retired and cool situa- 
tions, near lakes and streams, and ap- 

Sears to derive one of the highest satis- 
tctkMU from the pnctice of roilinflr and 
wallowing in mud : in this respect oear- 
inga strixing resemblance to tne hog. 

This animal was exhibited, by Augus- 
tus, to the Bomans, and is supposed to bo 
the unicorn of the Scripture, as it pos- 
fie«»se8 the properties ascribed to that 
animal, of ms^^tude, strength, and swift* 
•es^ in addition to that perofiarity of 
a >ingle horn, which may be considered 
as establishtn^' their identity This ani- 
mal can distinguish, by its sight, only 
what b directly before it, and always, 
when pursued, takes the course immedi- 
ately before him, almost without the 
slightest deviation from a right line, re- 
moving every impediment. Its sense of 
tmellinff it very acute, and also of hear- 
ing, and on both these accounts, the 
hunters approach him against tiie wind. 
In general, thev Watch his lying down to 
ileepk when adnmcing with the greatest 
circumspection, they discharg-e their 
muskets into his belly. The flesh is eaten 
both in Afiicaaad IndiiL 
B. biMmit, or the two-homed rhiooee- 
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Mt, it ahnilar in size and msnnars to tkc 

former, and is principally distinguished 
from it by having two horns on its nose; 
the first beingal ways the largest,andioins- 
timet a foot and a half in length. These 

hornv stihst:uices are said to be loose 
when the auimai reposes, or is calm, but 
to be erected immoveably, when he is 
highly agitated $ a circumstance asserted 
by Dr. Sparman, though ridiculed bj Mr. 
Bruce. It is, however, observed by Dr. 
Shaw, that on inspection of the bornisnd 
the skin oo wfaieh they are seated, they 
do not appear firmly attached to the 
bone of the cranium. Tins animal, alter 
having devoured the foliaj^e of trees, rips 
up tbeittrunki, and dividing il - rn with 

his horns Into a sort of luths. fills hi'' im- 
mense jaws witfi these fruits of his labour, 
and ma&iicaics tiietn with as muchftdl* 
ty at an OS doet grass. lU swiftnea ii 
great, considering its bulk, but its securi- 
ty arises not so much from speed, as firom 
its directing its course lo thickets ltd 
wooda, where ta|»leit trees are broken bjr 
its violence, and g^en ones.afteryieldinf 
to it, recoil upon the pursuers, and strike 
them from their horse sometimes with fatal 
consequenoct. In an open plain the 
horse speedily overtakes him, on wbich 
he makes a thrust with his hornat»he 
horse, which the latter readily evades by 
its agility. A man at this moment drops 
from behind the chief horseman, wiiha 
spear, and as the rhinoccro*; sees only 
immediately before him, wounds him in 
the tendons of hit heelt, and tbas (otil^ 
disables him from further motion. He i& 
also occastonallv taken by nig-ht while 
rolling himseH in mire, in whicli itt 
pears to experience a rapture which de- 
prives him of all SQ^ieionand vigii incr 
while thus abandoning himself to ims 
port, the hunters approach and 6xamor- 
tsl wound, by theirtpeaft or muiketiin 
his belly. Sec Mammalia, Pitta XVUl 

fig. 5. 

RUINOMACEEt, in natural lustory, a 
genua of iniectt of the onrder Coleopteia 
Antennae setaeeoutt teated on the snout : 

four feelers, growing thicker towinls 
the end, the last joint truncate. There 
arc three species, found in Italy and SW* 
den. 

RHIZOBOLUS, In botany, a genus ot 
the Polyandria Tetragynia class awl «r- 
der. Essential chai-acter; calyi, 
five-cleft; petaltyiive; germ four-lobed, 
superior ; nuts four, one-celled, one-seed- 
ed. There are two species, viz. Rbuty- 
rosus, and K. Lubcrcuiosus, both ninW 
ofGuianik 
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RHIZOPHORA, in botany, a genus of 
the Dudecandria Monug^nia class and 
order. Natural order of Holoraceac. Ca- 
prit'olia, Jussicu. Essential character : 
calyx four.partcd ; corolla four-parted ; 
seed one, very long, fleshy at the base. 
There arc six species, of which It. man- 
gle, or mangrove tree, commonly attains 
the height of fifty feet ; it is generally 
found on the borders of the sea, in whose 
waters alone it seems to thrive, and there 
only in such places as have a soft and 
yielding bottom ; its larger branches fre- 
quently emit soft and weakly appendicles, 
having the appearance of so many slen- 
der, leafless bi*anches, always bending 
downwards; but as these are softer, and 
furnished each with a large column ot a 
lax, spongy pith in the centre, they grow 
more luxuriantly than the other parts 
of the tree, and reach the mud in a short 
time, wliere they throw out a numberless 
series of slender fibres, which in tune be- 
come roots, to supply the stem more co- 
piously with nourishment, whilst they be- 
come so many props or hmbs to the pa- 
rent tree ; the trunk seldom grows to any 
considerable thickness; the bark is excel- 
lent for tanning leather ; it performs this 
operation more peiiectly in six weeks, 
than oak bark will do in ten. The man- 
grove is a native both of the East and 
West Indies, of the Society and Friend- 
ly Islands, the New Hebrides, and New 
Caledonia, in the South Seas. 

RHODIOLA, ill botany, a genus of the 
Dioccia Octandria class and order. Na- 
tural order of Succulentac. Sempervivze, 
Jussieu. Essential character : male, ca- 
lyx four-parted; corolla four-pctalled ; 
nectary four : female, calyx four parted ; 
corolla four-petalled ; nectary four ; pis- 
tils four; capsules four, many-seeded. 
There are two species, viz. R. rosea, 
common or yellow rose- wort, and R. bit- 
temata. 

RHiiDODENDUUM, in botany, a ge- 
nus of the Decandria Monogynia class 
and order. Natural order of Bicornes. 
Rhododendra, Jussieu. Essential charac- 
ter: calyx five-parted; corolla funnel-form; 
stamina declined ; capsule five-celled. 
There are nine species. 

RHODORA, in botany, a genus of the 
Decandria Monogynia class and order. 
Natural order of Bicornes. Rhododen- 
dra, Jussieu. Essentia] character; calyx 
five-toothed ; petals three, unequal ; sta- 
mina declined ; capsule five-celled. — 
There is only one species, viz. R. cana- 
'^lensis, a native of Newfoundland, from 



which place it was introduced by Six Jo- 
seph Banks. 

RHOEADE^, in botany, the name of 
the twenty-seventh order in Linnxus's 
Fragments ot a Natural Method, consist- 
ing of the poppy, and a few genera which 
resemble it in habit and structure. The 
plants, in this order, upon being cut, 
yield plentifully a juice, which is white in 
the poppy, and yellow in others. See 
Poppr. 

RHOMB apart in mineralogy, a species 
of the calx genus, of a greyish colour 
passing to yellow : it is never massive, 
but always in regular, middle-sized 
rhombs ; the lustre is splendent, and be- 
tween vitreous and pearly ; it is brittle, 
easily frangible ; specific gravity 2.5; it is 
infusible without addition. With acids, it 
produces very little effervescence, even 
when pulverized. Constituent parts : 

Carbonate of lime ... 52 
Carbonate of magnesia 45 
Oxide of iron and manganese 3 



It is foimd in Switzerland, Sweden, and 
in chlorite rocks, on the banks of Loch 
Lomond, in Scotland. 

RHOMBOID ES, in geometry, a quadri- 
lateral figure, whose opposite sides and 
angles are equal, but is neither equilate- 
ral nor equiangular. 

RHOMHUS, in geometry, an oblique- 
angled parallelogram, or a quadrilateral 
figtire, whose sides are equal and paral- 
lel, but the angles unequal, two of the 
opposite ones being obtuse, and the other 
two acute. To find the area of a rhom- 
bus upon the base, let fall the perpendi- 
cular, which is the altitude of the figure ; 
then multiplying the base by the altitude, 
the product will be the area^ 

RHUBARB. This is the root of the 
rheum palmatum, and perhaps also of 
some other species of rheum, brought 
chiefly from the northern parts of China, 
by the way of Russia, though of late it has 
been cultivated also in Britain. The root 
is large, of an oblong or roundish shape ; 
of a dark brown colour externally, with 
black and reddish streaks : internally it is 
reddish-yellow, and, when fresh, contains 
a juice of the same colour. No accurate 
chemical analysis of rhubarb has yet 
been made ; but, from the experiments of 
Neumann, it appears that nearly one-half 
of it is soluble in water, and that alcohol 
scarcely takes up any thing from the resit* 
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due. From the properties of ibe w«teiy 
extnet, emimemted by that laboriotui 

chemist, we may infer, with some proba- 
bility, that it coDftists chietly ot au ex- 
tractive and bitter principle, and tJiftt it 
oontains aome Unain. AamaU quantity 
of {TTcenish yellow resinous matter seems 
aUu to be present 5cheele separated 
frum tlic root about one-aixth of ita 
weight of oxalate of lime. But this salt ia 
not taken up by water. See Matvxia 
M£iiiCA, and PuAiuiAcr. 

RHUMB, in navi|^tion, a reiCical eir- 
cle of any ^vtn place, or the intefaectkm 
of such n circle with the horizon ; in 
which last sense rhumb U the same with 
a point ot the compaaa. 

RauMB lit$e, is also used for the Tine 
which a ship describes when saiHnginlhe 
aame collateral point of the compaaa, or 
oblique to the mefWaa. 

RHUS, in botany, ntmach, a genua of 
the Pentandria Trigynia class and order. 
Natural order of Duxnosx. Tere bintace ac, 
Juiaieii. EaaeotialolMfMter: calyx fiv^ 
paKed; petals fires berry one-seeded. 
There are thirty-four species 

RIBES, in botany, the currant and^oate- 
berry, a genus of toe Pentandria Monogy* 
nin elaaa and order. Natural order of 
Pomacex. Cacti, Jussieu. Essential 
character : petals five, inserted with the 
■Uuneat into tlie calyx; Avle bifid t bony 
mMiy seeded, inferior. There are seven- 
teen species, viz. ten of the currant, and 
seven of the gooseberry i all tliese shrubs 
are too well known to need a particular 
description in this work. 

RICCIA, in botany, so named in honour 
of Pietro Francisco Riccio ; a genus of the 
Gryptogamla HepaticK dasa and erder. 
Geneiic cbaraeter : male, flowers sessile 
on the surface of the frond ; calyx and 
corolla none: female, flowers on the 
flunc, or, aoeording to Micbeii, on a die* 
tinct plant: calyx none, except a vesicu- 
lar cavity within the substance of the leaf ; 
corolla none. Linnicua has hve species^ 
naliTea of Eorape. Withering reckons 
tile same number, all nativea of Britain. 

RICUARDIA, in botany, so named 
from Richardson ; a genus of the Uexan* 
dria llono^ynia dtss and order. Natu- 
ral order of Stellate Bubiacex, Jussieu. 
Essential character: calyx six-parted; 
Goroliaone-petalled,sub'Cyiindnci seeds 
three There ia only one apeeies,«£b B. 
•cabra, a native of Vera Cms. 

RICHEKIA, in botany, so named ia 
memoiy of Pierre Richer de Belleval, 
Piofeasor ofBetuqretMontpeher; age- 
aoi ef the OioeeiaPciitMKkin elsss end 
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o^er. Eflcntial ehancter : eapsule enr* 
ticate, ttx-valved, three-celled ; seeds so- 
litary, pendulous, below the tip of the 
columelU ; style trihd. 1 here is but one 
species, vix. R. grandis, a native of Mont- 
serrat ^ 

KICINUS, in botany, a genus of the 
Monoecia JMiMiadelphia class and order. 
Natvml order of Tricoccst Bupborbis, 
Jussieu. Essential character : calyx fiyC" 
parted ; corolla none ; male, stamens nu- 
merous: female, styles three, bifid i cap- 
sule three-celled ; seed one. There are 
six species. 

RICOTIA, in botany, a genus of the 
Tetradynamta Sihquosa class and order. 
Nstttral order of Siliqooac, ^IOmUMmki 
mes. Cruciferc Jussie u Essental cha- 
racter: siliqtie one-celled, oblong, com- 
pressed, with flat valves. There is but 
one species, trfs. R xgyptiaca, Egyptian 
ricotia. 

RIDE, in the sea-language, is a term 
variously apphed : thus a ^lip is said to 
i4de, when her anchors hold her fint, s» 
that she does not drive by the force either 
of the wind or tide. A ship is said to ride 
across, when slie rides with her fore and 
mahiyaids hoisted op to the honnds, and 
botii yards and arms topped alike. She 
is said to ride well, when she is built so 
u not to over-beat herself in a head sea, 
the wxrea over-rakhig ber firooi stem to 
stem. To ride athwart, is to ride with 
her side to the tide. To ride betwixt 
wind and tide, is to ride so as tlie wind 
has eaual fotce over her one way, and the 
tide uiftoootraty way. If the wind has 
more power over the ship than the tide, 
she is said to ride wind-road, or to ride a 
great wind. And she is said to fide 
portoise, iHienthe yards a Alxp are 
struck down upon the deck. 

RIDER, is a schedule, or small piecf 
of pardunent, added Wmfat part of a re> 
cord ; as when, on the third reading of a 
bill in Parliament, a new clause is added, 
that is tacked to the bill, on a separate 
piece of parchment, and is cslled a liden 

MDINO erHM4 with dangerous and 
unusual weapon^ la an offence at cn m 

ro on law . '-^^'^^'^^MSjt' 
HIFLB, afire-ann, which has tiie Mon 
of its barrel cot with from three to nine 
or ten spiral grooves, so as to make it re- 
semble a female screw, varying from a. 
oonmon eeiew only in tlii% thait Hf 
grooves er fifles are less deflected, and 
approach more to a right line ; it being 
now usual for the groovei^ with which the 
beat lUled hamla are cot, to take ahoot 
one whole torn faialenglh«ftiy>tyiiiehift 
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The number of these grooves differ ac- 
cortling to the size of the barrel, and 
fancy of the workman; and their depth 
and width are not regulated by any inva- 
riable rule. The method of loading them 
is as follows : when the proper quantity 
of powder (one drachm avoirdupois) is 
put down at the muzzle, and a piece of 
calico or linen is gently rammed down 
over it as a wad, u circular piece of strong 
calico is greased on one side, and laid on 
the mouth of the piece, with the greased 
side downwards ; and a bullet of the same 
tuze as the bore of the piece before the 
grooves were cut, being placed upon it 
is then forced gently down the barrel 
with it; by which means, the calico in- 
closes the lower half of the bullet ; and, 
by its interposition between the bullet 
and the grooves, prevents the lead from 
being cut by them, and, by means of the 
grease slides down, without its being ne- 
cessary to use any violent efforts, which 
would destroy the circular shape of the 
bullet. lit order to understand the cause 
of the superiority of a rifle-barrel gun 
over one with a smooth bairel, it will be 
necessary to refer to Mr. Robins's disco- 
very of the cause of the irregularities 
which occur in the flight of projectiles 
from smooth barrels, which we shall give 
in his own wortls ** Tracts on Gunnery." 

E. 196, &c. "Almost every projectile, 
esides the forces we have hitherto con- 
sidered, namely, its gravitation, and that 
resistance of the air which directly oppo- 
ses its motion, is affected by a third force, 
which acts obliquely to its motion, and in 
a variable direction; and which, conse- 
quently, deflects the projectile from its 
regular track, and from the verticle plane 
in which it began to move ; impelling it 
sometimes to one side, and sometimes to 
the other, occasioning thereby very great 
inequalities in the repeated ranges of the 
same piece, though each time loaded and 
pointed in the same manner; and tliis 
force, operating thus irregidarly, I con- 
ceive to be the principal source of all that 
uncertainty and confusion in the art of 
gunner)';j^vhich has hitherto been usual- 
ly ascribed to the difference of powder. 
The reality of this force, and the cause 
which produces it, will, I hope, appear 
from the following considerations: It 
will easily be granted, I suppose, that no 
bullet can be discharged front the pieces 
generally in use, without rubbing against 
their sides, and thereby acquiring a whirl - 
ling motion, as well as a progressive one ; 
and as this whirl will, in one part of its re- 
volution, conspire in some degree with 
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the progressive motion, and in another 
part be equally opposed to it, the resist- 
tance of (he air on the fore-part ofthebul« 
let will be hereby affected, and will be in- 
creased in that part where the whirling mo- 
tion conspires with the progressive, and 
diminished where if is opposed to it. And 
by this means the whole effort of the re- 
sistance, instead of being in a direction 
opposite to the direction of the body, will 
become oblique thereto, and will pro- 
duce those effects already mentioned. If 
it were possible to predict the position of 
the axis, round which the bullet should 
whirl, and if that axis were unchangeable 
during the whole flight of the bullet, then 
the aberration of the bullet, by this ob- 
lique force, would be in a given direction, 
and the incurvation produced thereby 
would regularly extend the same way, 
from one end of its track to the other. 
For instance, if the axis of the whirl were 
perpendicular to the horizon, then the 
deflection would be to the right or left ; 
if that axis were horizontal, and perpen- 
dicular to tlie direction of the bullet, then 
the deflection wouldbe upwards or down- 
wards. But as the flrst position of this 
axis is uncertain, and as it may perpetu- 
ally shift in the course of the bullet's 
flight, the deviation of the bullet is not ne- 
cessarily in one certain direction, nor 
tending to the same side in one part of its 
track that it does in another ; but it more 
usually is continually changing the ten- 
dency of its deflection, as the axis round 
which it whirls must frequently shift its 
position to the progressive motion by ma- 
ny inevitable accidents.'* 

RIGGING of a ship, is all her cordage 
and ropes, belonging to her masts, yards. 
Sic. A ship is said to be well rigged, when 
all her ropes are of a flt size and propor- 
tion : and she is said to be over-rigged, 
when her ropes are too large, which is of 
great prejuaice to her sailing, and is apt 
to make her heel. 

RIGHT, in geometry, signifies the same 
with straight; thus, a straight line is call- 
ed a right one. 

Right, in general signification, includes 
not only right, for which a writ of right 
lies, but also any claim or title, either by 
virtue of a condition, mortgfage, or the 
like, for which no action is given by law, 
but only an entry. A writ of right is the 
most ancient remedy, in the law, for the 
recovery of lands, and is not barred till 
sixty years have elapsed since the claim- 
ant or his ancestor was disseised, or oust- 
ed of possession. 

RING, in astronomy and navigation, as 



Digitized by Google 



RING 



inslniment used for taking* the sun's alti- 
tude, &c. It is usually of brass, about nine 
inches diameter, suspended by a little 
suivel, at the distance of 45° from the 
point of which is a perfomtion, which is 
the centre of a quadrant of 90°, divided in 
the inner concave surface. To use it, let 
it be held up by the swivel, and turned 
round to. the sun, till its rays, falling 
through the hole, make u spot among the 
degrees, whicli marks the altitude requir- 
ed. This instrument is preferred before 
the astrolabe, because the divisions are 
here larger than on that instrument. Sec 

ASTROI.ABE. 

Ring of Sulnm, is a tliin, broad, 
opaque, circular arch, encompassing the 
body of that planet, like the wooden ho- 
rizon of an artifical Rlobe, without touch- 
ing it, and appearing double when seen 
through a good telescope. See Satuus. 

Ri^fls of colours, in optics, a phenome- 
non first objierved in thin plates of vari- 
ous substances, by Boyle, and Hooke, but 
afterwards more fully explained by Sir 
Isaac Newton. Mr. Boyle having exhi- 
bited a variety of colours in colourless li- 
quors, by shaking them till they rose in 
bubbles, as well as in bubbles of soap and 
water, and also in turpentine, procured 
glass blown so thin as to exhibit similar 
colours : and he observes, that a feather 
of a proper shupe and size, and also a' 
black ribband, held at a proper distance 
between his eye and the sun, showed a 
variety of little rainbows, as he calls them, 
with very vivid colours. Dr. Hook, about 
nine years after the publication of Mr. 
Boyle's Treatise on Colours, exhibited 
the coloured bubbles of soap and water, 
and observed, that though at first it ap- 
peared white and clear, yet, as the film of 
water became thinner, there appeared 
upon it all the colours of the rainbow. 
He also described the beautiful colours 
that appear in thin plates of Muscovy 
glass ; which appeared, through the mi- 
croscope, to be ranged in rings surround- 
ing the white specks or flaws in them, 
and with the same order of colours as 
those of the rainbow, and which were of- 
ten repeated ten times. He likewise 
took two thin pieces of glass, ground 
plane and polished, and putting them one 
upon another, pressed them till there be- 
gan to appear a red coloured spot in the 
middle ; and pressing them closer, he ob- 
served several rings of colours encom- 
passing the first place, till at last all the 
colours disappeared out of the middle of 
the circles, and the central spot appear- 
ed while. The first colour that appear- 



ed was red, then yellow, then green, then 
blue, then purple ; then again red, yel- 
low, green, blue, and purple ; and again 
in the same order ; so that he sometimes 
counted nine or ten of tliese circles, the 
red immediately next to the purple ; and 
the last colour that appeared before the 
white was blue ; so that it began with red, 
and ended with purple. These rings, he 
says, would change their places, by 
clianging the position of the eye, so that 
the glasses remaining tlie same, that part 
which was red, in one position of the eye, 
was blue in a second, g^ecn in th% 
third 8cc. 

Sir Isaac Newton, having demonstrated 
that every ditl'erent colour consists of 
rays which have a different and specific 
degree of rcfrangibilily, and that natural 
bodies appear of this or that colour, ac- 
cording to their disposition to reflect this 
or that species of rays, pursued the hint 
suggested by the experiments of Dr. 
Hook, with regard to thin transparent 
substances. Upon compressing two prisms 
hard together, in order to make their 
sides touch one another, he observed, 
that in the place of contact they were 
perfectly transparent, which appeared 
like a dark spot, and when it was looked 
through, it seemed like a hole in that 
air, which was formed into a thin pl.ite, 
bv being impressed between the glasses. 
When this plate of air, by turning the 
prisms about their common axis, became 
so little inclined to the incident rays, that 
some of them began to be transmitted, 
there arose in it many slender arcs of co- 
lours, which increaseil, as the motion of 
the prisms was continued, and bended 
more and more about the transparent 
spot, till they were completed into cir- 
cles, or rings, surrounding it; and after- 
wards they became continually more and 
more contracted. He then took two ob- 
ject-classes of a telescope, the one plano- 
convex, the other a little convex on both 
sides; he placed one of the faces of this 
upon the plane face of the former, and 
pressed tiie two glasses at first gently, 
and tlien, by degrees, more closely 
against one another. The effect of this 
gradual pressure was an appearance in 
the plate of air between the glasses of 
different coloured circles, which had the 
point of contact for the common centre, 
and which increased in ntimber accord- 
ing to the greater degree of pressure, in 
such a manner, that the circle which ap- 
peared last always surrounded the point 
of contact, and on a still further pressure 
extended its circumference, while it con* 
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tracted itself breadthwise, to form a kind 
of ring- round a new circle that arose 
near its middle. The pressure having 
been carried to a certain term, Newton 
stopped, and observed as follows. At 
the point of contact was a black spot that 
was encompassed by several series of co- 
lours. The order of the colours from the 
centre to the borders of the two glasses 
was this: in the first series, blue, white, 
yellow, and red ; in the second, violet, 
blue, green, yellow, and red ; in the 
third, purple, blue, green, yellow, and 
red ; in the fourth, green and red; in the 
fifth, greenish blue, and red ; in the sixth, 
greenish blue, and pale red ; io the se- 
venth, greenish blue, and reddish white. 
Beyond this number, the tints of which 
were regularly paler, the colour became 
white. Newton measured the diameters 
of the annular bands, formed of these dif- 
ferent colours, by taking the points where 
they had most lustre ; and he found t|>at 
the squares of those diameters were to 
one another as tlie terms of the ascending 
progression, 1, 3, 5, 7,9,11, &c. ; from 
which it results, that the intervals be- 
tween the two glasses, relatively to the 
corresponding points, followed the same 
progression. From these proportions, it 
was merely necessary to ascertain the ab- 
solute length of a single diameter, to 
know the lengths of all the others, as 
well as the different thicknesses of the 
plates of air at the points where the dif- 
ferent colours were seen. He drew up a 
table of these degrees of thickness, by 
which it appears, tliat the most intense 
blue, for example, that of the first series, 
is expressed by a thickness of 0.000024 
of an inch, supposing the visual ray to be 
nearly perpendicular to the two glasses. 
Sir Isaac Newton having measured also 
the diameters of the rings, at the inter- 
mediate places where the colours were 
obscure, found that their squares were 
to one another as the even numbers 2, 4, 
6, 8, 10, 12, &c. ; and hence the intervals 
between the glasses, at the correspond- 
ing points, observed a similar progres- 
sion. The diameters of the rings increas- 
ed or diminished, as the visual ray was 
more or less inclined to tlie surface of the 
two glasses, so that the greatest contrac- 
tion took place when the eye was situated 
perpendicularly above the glasses. The 
diameters also retained the same propor- 
tions to one another. 

From other curious observations on 
these rings, made by different kinds of 
light thrown upon them, he inferred, 
that the thicknesses of the air between 
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the glasses, where the rings are succes- 
sively made, by the limits of the seven 
colours, red, oi-ange, yellow, green, blue, 
indigo, and violet, in order, are one to 
another as the cube roots of the squares 
of the eight lengths of a chord, which 
sound the notes in an octave, sol, la, fa, 
sol, la, mi, fa, sol ; that is, as the cube 
roots of the squares of the numbers 1, 

I y ! I 7 '^^^^^ appeared 

of that prismatic colour with which they 
were illuminated, and by projecting the 
prismatic colours immediately upon the 
glasses, he found that the light, which 
rell on the dark spaces between the co- 
loured rings, was transmitted through 
the glasses without any change of colotir. 
From this circumstance he thought that 
the origin of these rings is manifest ; be- 
cause the air between the glasses is dis- 
posed according to its various thickness, 
in some places to reflect, and in others to 
transmit, the light of any particular co- 
lour, and in the same place to reflect that 
of one colour, where it transmits that of 
another. 

In examining the phenomena of co- 
lours made by a denser medium sur- 
rounded by a rarer, such as those which 
appear in plates of Muscovy glass, bub- 
bles of soap and water, &c. the colours 
were found to be much more vivid than 
the others, which were made with a rarer 
medium surrounded by a denser. From 
the preceding phenomena, it is an ob- 
vious deduction, that the transparent 
parts of bodies, accoi-ding to their several 
series, reflect rays of one colour, and 
transmit those of another ; on the same 
account that thin plates, or bubbles, re- 
flect or transmit those rays ; and this Sir 
Isaac Newton supposed to be the reason 
of all their colours. Another inference 
is, that the particles, even of those bodies 
which we call opaque, arc in reality trans- 
parent, which persons who are in the 
habit of using the microscope must con- 
tinually perceive. See Newtow's Op- 
tics : see also Colour, &c. 

RIOT, row/, and unla-wful assembly. 
"When three persons, or more, assemble 
themselves together, with an intent mu- 
tually to assist one another, against any 
who shall oppose them in the execution 
of some enterprise of a private nature,' 
with force or violence, against the peace, 
or to the manifest terror of the people, 
whether the act intended were of itself ' 
lawful or unlawful, if they only meet for 
such a purpose or intent, though they shall 
after depart of their own accord without 
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Join^ nrv thing:, this is an unlawful as- 
senibiy. tiy 34 Kdward 111. c. 1. it ia 
CMi^ed, Uut if M joMice find petMiitfi-> 
otouriy a^mblcd, be alone has not only 
power to arrest the offenders, and bind 
them to their good beluviour, or impri- 
■on them, if tiiey d» not offier gw»d ImhIi 
but he mu> also authorize others to ar- 
nst them, by a Hare verbal Cf)inm;intl, 
whbout other warrant; and by ioice 
tliefealt tbe p«rMM m commaiHled may 
punUC and arreat the offenders in liis 
absence, as w< ll as presence. It is also 
Aatd tUatj after any riot la over, any one 
josdoe may tend bit wamnt to arreat 
any person who was concerned in it, :in 1 
that he may send him to gaol till he shall 
find sureties for ius good behaviour. Tlie 
punidiniMit of unlawful aaaembfiea, if to 
the number of twelve, may be capital, 
according to the rirciim«iitance8 w hich at- 
tend them { bul irom the number ot ihi ee 
to eleven? it ie by fine and impriaonment 
only. The snme ii. the case i[i riot!> and 
routs by the common law, to which llie 
pillory, in very enormous cases, baa been 
temetimei mpendded. 

By the act 1 Ccorge IT. st. c. 5. 
everv justice, m:i\ or, sheriff, ^:c. shall, 
upon notice of a riot, or unlawful, tumul- 
tuous Miembly of twelve peiioat» pro- 
ceed to tlie plarc, and make prnclamn- 
tion f ir them to depart, upon the pains 
of iJiat uct commonly called the riot-act. 
If eny pcvton ahall wiUViBy oppose or 
hurt anv person going to make procla- 
mation, and prevent the same, he shall 
be guilty of felony, without benefit of 
olergy. If twelve continue together, af- 
ter proclama*inn, for one hour, it i'' felo- 
ny, in like manner. And every justice, 
&c. shall apprehend persons, and if the 
lioteiv are Killed, the justice, &c. shall 
not answer for it. A riot, though of fewer 
persons than twelve, to destroy any 
church, chapel, meeting, or dwelling- 
bouse, out-house, &c. 11 e eepital felony : 
and tlie hundred shall ansrwertbe deiMb* 
ges, as in case of robbery. 

If two justices go out to quell a riot, 
tbeyney MeeibletBe ^ iii s cami lf gin a , and 
ev(f)' person capable of travelling is, 
upon being warned, to join them, on pain 
nr imprisonment. 13 Henry IV. c. 7. s. 1, 
2,11, 5 c 3. s. 2. 

RISBAN, in fortification, a flat piece 
of ground upon which a fort is construct- 
ed Ibr the defence and security of a port 
or harbour. It likewise means the fort it- 
self. The famous Risban of Dunkirk, was 
built entirely of brick and stone ; having 
within its waUs endlent barraeks, a large 
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cistern well supplied with u'ater, maga-- 
sines for stores, provisions, and ammuui- 
tion* A readf eooNrmoieatioii w«s k«pi 
up with the town by means of ihcjeite^ 
which corresponderl with the wooden 
bridge that joined the entrance into the 
Ibrt. The nunpaft was eapable of ve- 
cfeivlng forty-six pieces of ordnance, 
which were disposed in three different 
uhgnemenla or tiers, owing to the trian- 
gular figure of the fbft s SO llialt a 4ro 
eould be kept up on all sides. 

RITTERA, in botany, a genus of the 
Pol\ :in(!ri.t Mnnnc^^■nla r!;i?s and order. 
J^^aturaI order of i^guminosz. liUsential 
ehsracter : calyx four-leaved : petals onet 
lateral) legume one-celled, tWO-ValYed< 
There are five species. 

RIVER, a current, or streim of fresh 
water, flowinf^ in a bed or channel, from its 
source, into the sea. When a stream is not 
lai^ enough to bear boats, or sMaH ▼ea- 
sels laden, it is Called a rivulet or broolc. 
The preat, as '.veil as the niiddle sizcd 
rivers proceed either from a confluence 
of brooks and rivulets, orfrom lakes; but 
no river of ronsidt-rable magnitude flowa 
from one sprinp;, or one lake, but is aug- 
mented by the accession of others. Thus 
the Wo^ receives above two hundred 
rivers and brooks, before it dischargee 
Itself in'io tlic (Jasj)i!in Sea; and the Da- 
nube receives no less, before it enters the ^ 
Bnxine Stea. Some riven aito much angw * 
mcntcd by frequent rains, or melted btiow. 
In the country of Fern and Chili, there 
are small rivers that 'uily flow in the day; 
beeanse they are only fed by the snow 
upon the mountains of the Ande'>, which 
is then melted by the heat of the sun. 
There are also several rivers upon both 
sides the extreme parts of AiMea, and in 
India, wliich, for the same rerison, are 
greater by day than by night. The nvers 
also in these places are almost dried up 
in summer, but swell and overflow their 
banks in \rin er, or in the wet season. 
Thus the Wolga in May and June is fill- 
ed with water, and overflows its shelves 
and islands, though at other tinses of the 
year it is so shallow as <!carcch' to af- 
ford a passage for loaded ships. Ttie Nile, 
the Ganges, the Indus, &c. are so much 
swelled with rain or melted snow, thii 
they overflow their banks, and the<3e de- 
luges happen at diiferent times of tb& 
year because they proceed from varioua 
eanses. Those that are swelled wRb laiii- 
are generally highest in winter, because 
it is usually then mure frequent than at 
other times of the year; but if the pro* 
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ceed from snow, which, In some places, 
is melted in the spring, in others, in sum- 
mer, or, between both, the deluges of 
the rivers happen accordingly. Again, 
some rirers hide themselves under 
ground, and rise up in other places, as if 
they were new rivers. Thus the Tigris, 
meeting with mount Faurus, runs under 
it, and flows out at the other side of the 
mountain : also, after it has run through 
the lake Tospia, it again immerges, and 
being carried about eighteen miles under 
ground, breaks out again, kc. The 
channels of rivers, except such as were 
formed at the creation, Varenius thinks, 
are artificial. His reasons are, that, when 
a new spring breaks out, the water does 
not make itself a channel, but spreads 
over the adjacent land ; so that men were 
necessitated to cut a channel for it, to se- 
cure their grounds. He adds, that a 
great number of channels of rivers are 
certainly known from history to have been 
dug by men. The water of most rivers 
flow impregnated with particles ol metals, 
minerals, &c. Thus sotne rivers bring 
sands intermixed with grains of gold: as 
in Japan, Peru, and Mexico, Africa, Cuba, 
4cc. particularly in Guinea is a river, 
where the negroes separate the gold-dust 
from the sand, and sell it to the Europe- 
ans, who trafllic thither for that very pur- 
pose. The Rhine in many places is said 
to bring a gold mud. As to rivers that 
bring grains of silver, iron, copper, lead, 
&c. we And no mention of them in authors, 
though, doubtless, there are many, and 
it may be tolhcm that mineral waters owe 
many of their medicinal virtues. 

Modern philosophers endeavour to re- 
duce the motion and flux of rivers to pre- 
cise laws ; and with this view they have 
applied geometry and mechanics to the 
subject; so that the doctrine of rivers is 
become a part of the new philosophy. 

The authors, who have most distuiguish- 
ed themselves in this branch, are the 
Italians, and among them more especially 
Gu'ieimini and Ximenes. 

liivers, says Gulielmini, usually have 
their sources in mountains or elevated 
grounds ; in the descent from which it is 
mostly that they acquire the velocity, or 
acceleration, which maintains their future 
current. In proportion as they advance 
further, this velocity diminishes, on ac- 
count of the continual friction of the water 
ag^nst the bottom and sides of the chan- 
nel, as well as from the various obsta- 
■cles they meet with in their progress, and 
from their arriving at length in plains, 
where the dcAcent is less, and conse- 
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quently their inclination to the horizon 
greater. 

When the acquired velocity is quite 
spent through the many obstacles, so 
that the current becomes'horizoutaUthere 
will then nothing remain to propagate the 
motion, and continue the stream, but the 
depth or the perpendicular pressure of 
the water, which is always proportional 
to tlie dejith. And this resource increases, 
as the occasion for it increases; for in 
proportion as che water loses of the velo- 
city acquired by the descent, it rises and 
increases in its depth. 

It appears from the laws of motion, 
pertaining to bodies moved on inclined 
planes, that when water flows freely upon 
an inclined bed, it acquires a velocity, 
which is always as the square root of the 
quantity of descent of the bed. But in 
an horizontal bed, opened by sluices or 
otherwise, at one or both ends, the water 
flows out by its gravity alone. 

The greatest velocity of a river is about 
the middle of its depth and breadth, or 
that point which is the furthest possible 
from tlie surface of the water, and from 
the bottom and sides of the bed or chan« 
nel. Whereas, on the contrary, the least 
velocity of the water is at the bottom and 
sides of the bed, because there the resist- 
ance arising from friction is the greatest, 
which is communicated to the other parts 
of the section of the river inversely as 
the distances from the bottom and sides. 
To find whether the water of a river al. 
most horizontal flows by means of the 
velocity acquired in its descent, or by the 
pressure of its depth, set up an obstacle 
perpendicular to it ; then if the water rise 
and swell immediately against the obsta- 
cle, it runs by virtue of its fall ; if it 
first stop a little while, in viKue of its 
pressure. 

Rivers, accortling to this author, almost 
always make their own beds. Tf the bot- 
tom have originally been a large declivity, 
the water, hence fallinr^ with a great force, 
will have swept away the most elevated 
parts of the soil, and carrying them lower 
down, will gradually render the bottom 
more nearly horizontal. 

The water, having made its bed hori- 
zontal, becomes so itsrlf, and consequent- 
ly rakes with the less force against t)ie 
bottom, till at length that force becomes 
only equal to th<; resistance of the bot- 
tom, which is now arrived at a state of 
permanency, at least for a considerehle 
time ; and the longer, according to the 
quality of the soil, clay and chalk resist- 
ing longer than sand wr mud. 

Nn 
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On tlie other hand the water is conti- 
nuallv wi'ariii); uu ay the brims uf its chan« 
ncl, and this with the more force* ms by 
Che direction of it* ttreim it imptngres 
m ^re diN Ctly a^inst tljpm By this 
rowans tt hast a continual tendency to ren- 
der them parallel to itt own course. At 
the tame time thtt it has thu^ rectified 
its fdges, it has u'id«rned its own bed, 
and tiience becoming less deep, it loses 
part of its. force and preamire : this it 
continues todotill there is anequihbrinm 
be' " fvr\ the force of the water and the 
retiisunce of its bajiks, and then they 
will remain without further chan|^. And 
it appean» by experience* that these 
eq'i lihriiMVis are aU ttuI, ;is we find that 
riv< i>4 oniy deepen and widen to a certain 
pitch. 

The union of two rivers into one make! 

the wliole flow the swifter, because, in 
slcud of the friction of ftiur shores, they 
have only two to overcome, ami one hot* 
torn instead of two ; also the stream bc- 
in^ further distant from the banks, jjoes 
on With the lens interruption; besides, 
that a ifreater quantity of water, movtnip 
with a^ri alerveh)city,dipsdrc()erin tlie 
bed, aiul of course rrtfcnrbis ol its for- 
mer wiillh. Hence also it is, tl!at rivers 
by beinr united, take up less space on 
the surface of the earth, and are inore 
advantageous to low grounds, which 
dra<n their superftuons moisture into 
thein« and have also lc*<s occasion for 
dyki-s to prevent tlicir overH"'^^ in}»-. 

A very jfooti and simple method of 
measuring the vehicity of the current of 
a river, or canal, is the following. Take 
a c\ lindrif :i! pit ce of dry light woofjk and 
of a length suinelhing less tihan the depth 
of the water in the river ; about one end 
it 1^ there be suspended as many 
small weights as mny keep the cylinder 
in a vertical or upright position, with its 
liead just above watrr. To the centre of 
this end fix a small straight rod, precise- 
ly in the direction of the cylinder's axis ; 
to the end that, when the instrument is 
auspended in the water the deviations of 
the rod from a perpendicularity to the 
surface of it may indicate whicli end of 
the cyUnder goes foremost, by which may 
be discovered the different velocities of 
the water at difTerevit depths; for when 
the rod inclines forward, acconlingtothe 
direction of the current, it is a proof 
that the surface of the water has the 
greatest velocity : but when it reclinea 
backward, it shows that the swiftest cur- 
rent is at the bottom ; and when it re- 
«naiii8 pefpciidi€iilar» it is a sign that the 



V - Tor'tiesat the top and bottom are equal. 
Tius instrument, being placed in the cur* 
rent of a rtver or canal, receives all the 
percussions of the water throughout the 
whole depth, and will have an equal ve- 
locity with that of the whole current from 
the surface to the bottom at the place 
where it is put in. and by that means may 
he fotmd. both with exactness and ease, 
tile mean velocity of that part of the river 
for any rieterminate distance and time. 
But to obtain the mean velocity of the 
whole section of the river, the instru- 
ment must he put successively both in 
the middle and towards the sides, because 
the velocities at those places are often 
very different from - nch otiier. Having 
by this means found the several veloci- 
ties, from the spaces run over in certain 
times, the arithmetical mean proportional 
of all these trials, which is found b\ di- 
viding tile common sum of them all by the 
number of the trials, will be the mean 
velocity of the river or canal. And if 
this medinm velocit\ be nuiltiplied bv the 
urea of tUe transverse section of the wa- 
ters at any place, the product will be the 
quantity running through that place in a 
second of time. 

If it be reqtiired to find the velocity of 
the current only at the surta(:e, or at the 
middle, or at the bottom, a sphere of 
wood loaded, or a common bottle corked 
with a little w ater in it. of such a weight 
as w ill remain suspended in equilibrium 
with the water at the surface or depth 
which we want to measure, will be better 
for the purpose than the cylinder, be- 
cause it is ouiy aHected by the water of 
that sole part of the cunent where it re* 
mains suspended. 

It follows front w h-.^t has been said in 
t!)c fnj rru r part of this article, that the 
deeper the waters are in their bed in 
proportion to Its breadth, the more their 
motion is accelerated ; so that their velo- 
city increases is the inverse ratio r>f the 
breadth ot the bed, and also of the mag- 
nitude of the section ; whence, in order 
to augment the velocity of water in a 
river or canal, witbfVTit augmenting the 
declivity of the bed, w e mi:st increase the 
depdl of the diannel, and diminish its 
breadth. Andthese principles are agree- 
able to observnfion ; as it is well known, 
that the velocity of flowmg waters de- 

Sends much more on the quantity ami 
epth of the waler, and on the com- 
pression of the upper parts on the lower, 
than on the dechvity of the bed; and 
theiefiwe the declivity of t river must be 
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made much greater in the beginning^ than 
toward the end of its course, wliere it 
shouM be alm(»t intensible. 

RIVINA, in botany, a genus of ihc 
Tetrandria Monogynia cJass and order. 
Natural order of Holoncex. Atriplices, 
Jttsmeu. Esaential character : calyx four, 
leaved, permanent . berry containinff one 
lens-shaped seed. There are f«ur species. 

ROAD, an open way, or public passage, 
ferming ■ communication between one 
place and another. The Romans took 
the most pains in fonning roads, and the 
hbour and expenses they were at in ren- 
derini? them spacious, Arm, straight* and 
smooth, is Incredible. They usually 
strengthened the ground by ramming it, 
hying it with flints, pebbles, orsand.and 
sometimes with a lining of masonry, rub- 
bish, bricks, &,c. bound together with 
mortar. In some places in the Lionois, 
F. Henestrier obaervestbat he has found 
huge clusters of flints cemented whh 
June, reaching ten or tweU'e feet deep, 
and making a mass as hard and compact 
as marble, and which, after resisting the 
injuries of time for 1600 years, is still 
scarce penetrable by all the force of ham- 
mers, matlockii, kc. uiid y«t the flints it 
eonnsts of are not bigger than eggs. The 
mm\ noble of the Roman roads was the 
Via Appia, which was carried to «uch a 
vast length, thatProcopius reckons it tive 
days journey to the end of it, and Leip- 
sins computes it at >50 miles • it is 12 feet 
broad, an<l made of square free-stonc, 
generally a foot and a hail on cacli side ; 
and though this has lasted for above 1800 
years, yet in many places it is for several 
miles together as entire as when it was 
first made. 

The ancient roads are distinguished 
Into military roads, double roads, subter- 
raneous roarls, &;c.Themilitary roads were 
grand roads, iortned b^ the Romans for 
maiching their armies into the provinces 
of tht em ire ; the principal of these 
Koman roads in England are, Watling- 
street, ikentld-strcet, Foss-wuy, and Kr- 
minagC'Streetd— Double roads, among the 
Romans, were roads for carriages with 
two pavements, the one for those g^ing 
one way, and the other for those return- 
ing the other: these were separated 
from t-ach other by a-causeway misccl in 
the middle, paved with bricks, for the 
conveniencv of foot passengers; with 
borders and mounting stones from space 
to space, and military columns to mark 
the distance. Subterraneous roads are 
those dug through a rock, and Idt vault- 
ed; at that of Puszoli near Naptes» 
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which is nearly half a league long, and is 
13 feet broad, and as many high. 

RoAB, in navigation, is a place of an- 
rhnra-,^e at some distanrc from shore, 
where vesKcts usually rnooi , to wait for a 
wind or tide pn>per to carry them into 
humour, or to set sail. When the hot* 
torn is firm, clear of rocks, and sheltered 
from the wind, it is called a good mad ; 
and when there is but little land on any 
side, it is termed an open road 

The roads in his Majesty'a dominions, 
are free to all merchant vessels belong- 
ing to his subjects and allies Captains 
and masters oif ships, who are forced by 
storms, &c. to cut their cables, and leave 
their anchors in the roads, are obliifed to 
fix marks, or buoys, on pain of forfeiting 
their anchors, Occ. Masters of ships 
coming to moor in a road must cast 
anchor at such a distance, as that the 
cables, &c. do not mix, on pain of an* 
swering the damages ; and when there 
are several vessels in the same road, the 
outterniost to the sea-ward is obliged to 
keep a light in his lanthom in the night* 
time, to apprise Tessels coming in mm 
sea. 

ROASTING, in metallurgy, the sepa- 
ration of volatile bodies from those which 

are more fixed, by the combined action 
of air arni fire ; and is generally the first 
process in the separation oi metals from 
their ores : it diflTers from sublimation 
only in this, that In this operation the 
volatile parts are dissipated, when re- 
solved into vapours, whereai* in that 
tbey are preserved. 

ROHBRRV, is a felonious taking away 
of another man's goods from his person, 
or presence, against his will, putting him 
in fear, on purpose to Steal the same. The 
value is Insmatcrial. 

If a man force another to [)art with his 
properly, for the sake of prt:serving his 
character frcmi the imputation of having 
been guilty of an unnatural crime, it will 
amount to a robbery, even though the 
party was under no apprehension of per* 
sonal danger, [f any thing is snatcned 
suddenly from the head, hand, or per'ion, 
of any one, without any struggle on the 
part of the owner, or without any evi- 
dence of force or violence being exerted 
by the thief, it does not amount to rob- 
bery. But if any thing be broken or torn 
in consequence of the sudden seizure, it 
would be evidence of such force as would 
constitute a robbery ; as where apart of 
a lady's hair was lorn away by snatching 
a diamond pin from tier head, and an ear 
was torn by pullii^ off an ear-ring ; each 
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of these cases was determined to be 

©rbbt' ry. 

By 7 George II. e. 31. if anf petMii 

sliall, witli any offensive weapon, assault, 
or by menaces, or in nny forcible or vio- 
lent manner, dcnianii any money or 
goods, with a felonious intent to rob 
anothc i , he shall be f^tilllyof felony^Mld 
be ♦rmsported for seven years. 

it any person, being out of prison, shall 
eonmit aiiy robbery, and afterwards dis- 
cover t.vo or more person^ wlio slvnll 
conjnit an} robber) , so as two or nvore 
be convicted, he bhall have the King's 
pardon for all robberies he shall hare 
Comniittrd before such discovrry 

Ilijch-way robber}' differs from robbery 
only ill this, that there is a reward of 40/. 
for the apprehending of the offender, and 
the horse which the robber ridea ia for- 
feited. 

RORRRGIA, in botany, so named in 
honour of Laurentiua Iloberg,a genua of 

the Dccandria Pentagynia class and or- 
<ler. Natural order of Terebintacex, 
Jussieu. Ki»sential character : calyx five- 
parted : petals five ; drape with a one- 
seeded nut, and a twfvvalved shell. 
There is but one species, viz. R. fru- 
tescens, a native of tiie woods of Guiana. 

ItUlUNlA, in botany, a g^nus of the 
Diadelphia Dccandiin class and order. 
Natural order of PapUiunaceae, or Legu- 
ininoaiB. Eiteiitial diameter: calyx Ibur- 
deft I kgiinic gibbooi^doiigated. There 
are seventeen species. 

ROBINS, {BzviJMiv,'! in biography, 
an English mathematician and phifoto- 
pher» of great genius and eminence, was 
born at T? tth, in Somor^t tsbire, 1707. His 
parents were of low condition^ and 
qtiakera'} and consequently, neither able 
nom their circumstances, nor willing 
fro.n their religious profession, to have 
iunt much instructed in that kind ot learn- 
ing which they are taught to despise as 
human. Nevertheless he made an early 
and surprising prop-ros'? in various 
branches of science aiid hterature, par- 
ticularly in the mathematics; and hia 
friends being desirous that he might con- 
tinue his pnrsuits, and that his merit 
might not iie buried in obscurity, wished 
that he could be properly recommended 
to l^ach that science in London. Accord- 
ingly, a specimen of hi'^ abilities, in this 
way, was sent vip tlutiicr, and shown to 
Dr. Pemberton, the author of the " View 
ofS'r Isanc Newtoi.'s Philosophy ;** who 
thence conceiving a good opinion of the 
writer, for a further trial ot hh skill, sent 
him some prohlema, which Robina re« 



solved very much to his satisfaction. He 
then came to Lomiun, where he confirm- 
ed the opinion which had been precon- 
celved or hia abilitiea and knowledge. 

But though Robins wss possessed of 
much more skill than is usually rcqtiired 
in a common teacher; yet, being very 
young, it was thouglit jj roper that he 
should employ some time in perusing the 
best writers upon the sublimer parts of 
the mathematics, before he should under- 
take publicly the instruction of others. 
In this interval, besides improving him- 
self in the modern lang-uages, he had op- 
portunities in reading, in particular, the 
worka of Archimedes, Apoilonius, Fer- 
mat, Huygens, De IVitt, Slusius, Grego- 
ry, Harrow, Newton, Tuvlor and Cotes. 
Tbese authors he readily understood, 
without any assistance, of which he gave 
frt qiK'nt prnnfs to his friends: one was, a 
demonstration of the last proposition of 
** Newton*s Treatise on Quadratures," 
which was thought not undeserving a 
phce in the Philoa. lYana. for 1727. 

Not long af^er, an opportunity offered 
hiui of exhibiting to tbe public n specimen 
also ot iiis knowledge in natural philoso- 
phy. The Royal Academy of Seiencea 
at Paris had proposed among their prize 
questions in 1724 and 1726, to demon- 
strate the laws of motion in bodies im- 
pinging on one another. John Bemoulfi 
nere consented to be a candidate ; and 
as bis dissertation lost tlie reward, be ap- 
pealed to ilie learned world by printing it 
in 1727. In this piece he endeavoured to 
establish Leibnitz's opinion of the force of 
bodies in motion, tVom the cUects of their 
striking against springy malcnais : as Po- 
leni had before attempted to evince the' 
same thing, from experiments of bodies 
falling on soft and yielding substances. 
But as the insufficiency of Poleni's argu- 
ments had been demonstrated in the Phi- 
los. Trans, for 1723 ; so Robins publisiic 1 
in the •* Present State of the Republic ot 
Letters," for May, 1728, a confutation of 
Bernoulli's peflbrmance, which waa al* 
lowed to be unanawerable. 

Robins now began to take scholars. 
About this time he quitted the dress and 
profeaston of a qoi&er ; and, probably, 
without reflecting very much upon the 
subject of religion, he soon shook off the 
prejudices of his early habits. But 
though he profeaaed to teach the nuu 
thematics only, he would frequently as- 
sist particular friends in other matters j 
for he was a man of universal knowledge j 
andtheconfiniementof thia way of Kfe not 
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suiting his disposition, which was active, 
he gradually declined it, and went into 
other courses tliat required more exer- 
cise. Hence he tried many laborioug ex- 
periments in g'unncry , hclicving- th;itthe 
rts'SUtice of tlie uir had a tnucii greater 
effect on swift projectiles than was gene- 
rally supposed. And hence he was led 
to consider thjse mechanic arts th:il de- 
pend upon mutheinuiical principles, in 
which he might^ employ his invention ; as 
the constructing; of mills, the bnildiii,!^ of 
bridge s, dr.Tin' rr:^ of fens, rendering' of ri- 
vers nav iuabie, and making of hajboura. 
Among other arts of this kind, fortifica- 
tion very much engag-c 1 !i,s- Attention ; in 
which he met with opportuiulies of p<jr- 
fecting himself, by a view of the principal 
strong places of Fi;oi,Iers, in some jour- 
Tilcs !i e made abroad witli persons of dis* 
linction. 

On his return home from one of these 
eTCursions he found the learned here 
amused with Dr. Berkele y's treatise, 
printed in 1734, entitled *' The Analyst," 
in which an examination was made into 
the grounds of the Doctrine of Fluxions, 
and occasion thence taken to explode that 
method. Itohms was, therefore, advised 
to clear up this affair, by giving a full and 
distinct account of Newton's doctrines, in 
such a manner as to obviate all the objec- 
tions, without naming them, which had 
been advanced by Berkeley, and accord- 
ini^y he published, in 1735, a Discourse 
concerning the nature and certainty of 
Sir Isaac Newton's Method of Fiujcions, 
and of Prime and Ultimate Ratios. This 
is m very clear, nest, and elegant perfor- 
mance ; nevertheless some persons, even 
among those who hud written against the 
Analyst,taking exception atRobWs man. 
ner of defending Newton's doctrine, be 
afterwards WTote two or three additional 
discourses. 

In 1738, he defended Newton against an 
objection contiuned in a note at the end 
of :i Latin piece,called "Matho, sive Cos- 
motheoria puerilis,'' written by Baxter, 
author of tne "Inquiry into the Nature 
of the Human Soul:" and the year after 
hr printed Remarks on Euler's Treatise 
of Motion^ on Smith's System of Optics, 
and on Jurin's Discourse of Distinct and 
Indistinct Vision, annexed to Dr. Smith's 
work. 

In the mean time Robins's performan- 
ces were not confined to matherostical 
subjects; for, in 1739$ there came out 
three pamphlets upon politicn! nffairs, 
which did him great honour. 1 he first 
was entitled *'Ohserr>tiooi on the pre- 



sent Convention with Spain:" the second, 
*• A Narrative of what passed in the Com- 
mon^Hall of the Citisens of London, as- 
semblcd for the Election of a Lord May- 
or i" the third, *• An Address to «hc Elec- 
tors and other Free Subjects of Great 
Britain, occasioned by the late Succes- 
sion; in which is contained a f>.uticidar 
acconnt of all otir ncgociations wi'h Spain, 
uiid their treatment of us for above ten 
years past;** These were all published 
witnont our author's name ; and ihe lirst 
and last were so universally esteemed, 
that they were generally reputed to have 
been the production of the great man him- 
self, who was at tlie head of the opposi- 
tion to 8u- Uobert Waipole. They prov- 
ed of such consequence to Mr. Robins, 
as to occasion his being employed in ft 
very honourable post ; for the patriots at 
length gained ground against Sir Robert, 
and a Committee of the House of Com- 
mons being appointed to examine into his 
past conduct, Ro'/nis was chosen their 
Secretary. But after the Committee had 
presented two reports of their proceed* 
ings, a sudden stop was put to their fur- 
ther protrres^, by a comprottiise between 
the contending parlies. 

In 1742, being again at leisure, he pub- 
lished a small treatise, entitled "New 
Principles of Gunnery containing the 
result of many experiments he had made, 
by which are discovered the force of gun- 
powder, and the difference in the resist- 
ing power of the ;iir to swift nnd slow mo- 
tions. To this treatise was prefixed a full 
and learned account of the progress 
which modern fortification had made from 
its first rise ; as also of the invention 
of gunpowder, and of what had already 
been performed in the theory of gunnery. 
It seems that the occasion of this publica- 
tion was the disappointment of a <?it 'ntion 
at the Royal Military Academy at VVool- 
i^ch. On the new modelBng and estsb. 
lishing of that Academy, in 1741, oor att* 
thor and the late Mr. Muller were com- 
petitora for the place of Professor of For- 
tificstion snd Gunnery. Mr. Mailer held 
then some post in the Tower of London, 
under the Board of Ordnance, so that, 
notwithstanding the great knowledge and 
abilities of our author, the interest which 
Mr. Midler had with the Board of Ord- 
nance carried the election in his favotir. 
Upon this disappointment Mr. liobins, in- 
dignant at the affront, determined toshow 
them, and the world, by liismi'itiO' P"^^- 
lications, what sort of a man he was that 
they had rejected. 

Upon t dttcoune contai ning certain ez- 
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iMriflMnls be'ii^ published in the Philos. 
TfkM. with A v.ew to invulidate some of 
Bobillt*«o|jiiiiOiiii, he tliought proper,ifkan 
■eooant be ipuve of his book m the same 
Tran»aciion«, to take notice of those ex- 
perauents : and m consequence ot this, 
tevetml diwertations of his, on the renisl- 
»ncc of the aar were read, and tfic expc- 
nment;} exhibited before the Hoyiil So- 
ciety in and 1747 ; tor which he was 
presented with the Munial gold medai by 
that soctety. 

In 174ii, came out '* Anson's Vo\ ui;o 
round Ihit World;" which, liiuugU ii 
bem Walter^s name, in the title page, 
was, in rcaiiiy, wnnenby flobiiis. Ot this 
voyage the pubhc had tor some time beei^ 
in cxpecikliuii ot seeing an accouni, coin- 
p< oied uMer that commander's own in- 
pi clion : for which purpose the Rev. 
KtchHid Waiter was employed, as hav ing 
been Ultaplain on 'board the Centurion 
tiie greatest part of the expedition. \\ ul- 
tcr Jiad accordingly almost finished his 
task, liaving brought it down to his own 
departure from JkUcao for England, when 
be proposed to print his work by sub- 
scription. It was thought proper, how- 
ever, that an able judge should first re> 
view and correct it, and Hobins was ap- 
pointed i when, upon examination, it was 
resolved that the u hole should be writ- 
ten entirely by liubiiis, and that what 
"WaUer bad done, being mostly taken, 
verbatim, from the journals, should servo 
as nKttenrils only Hence it was that the 
whole ot tue iniroduction, and many dis- 
sertations in the body of the work, were 
composed by Uobins, witliout receiving 
the least hint frt)T-n W :iltf-r's manuscripts, 
and what he had iraiuicnbed from it re- 
guided chiefly the wind and weather, the 
cutrentSy courses^ beahngi» distances, 
offings, soundings, moorings, the quali* 
ties of the ground they anchored on, and 
such particttbrs as usually fill up a tea- 
man*s account. No production of this kind 
ever met with a more favourable recep- 
tion» four large impressions having been 
sold off within a year : it was also transla. 
ted into most of the European languages; 
and it still supports its reputation, tntvnit^ 
been repeatedly repnnted in vanouii Hizes. 
The finh edition, at London, in 1749, was 
revised and corrected by Robins himself i 
and the ninth edition was printed there 
in 1761. 

Thus beoomtng fiunous for his elegsnt 

talents in writing, he was requested to 
compose an apology for the unfortunate 
aft*atr at Preston-Pans in Scotland. This 
WM added as a prelkce to the report of tiie 



proceedings and opinions of the boaiil of 

general officers, on their examination into 
le conduct of Lieutenant General Sir 

John Cope, 8ic. printed al London in 
]r49; and this preface was esteemed a 
master-piece of its kind. 

Robins had afterwards, by the favour 
of Lord Anson, opportunities of m^kiii.cj 
furtticr experiments m }^:uiniery ; whicli 
liave been pubhsiied since htb death, in 
the edition of bis works by his friend, Dr. 
"Wilson, lie also not n litfic contributed 
to the improvements made in the Royal 
Observatory at lireenwich, by procuring 
for it, through the interest of the same 
noble person, a second mural quadrant, 
ami other instruments ; by which it be. 
came perhaps the complclesl observatory 
of any in the world. 

flis reputation bring now arrived at Its 
full height, lie was oHered the choice of 
two very considerable employments. The 
first was, to go to Paris as one of the com- 
missaries fV)i- adjusting: the limits in Aca- 
dia; the other to be engineer general to 
the East India Company, whose forts be* 
ing in a most ruinous condition, wanted 
an able person to put them into a proper 
state of defence. He accepted the latter, 
as it was suitable to his genius, and as the 
Company's terms were both advantage- 
ous and honourable. 

He designed, if ^e had remained in 
England, to have written a second part 
of the voyage round the v orld, as ap. 
pears by a Tetter from Lord Anson, to 
bim, dated Jiatb, October 22, 1749, as 
follows. 

"Dear Sir, when I last saw you in 
town, I forgot to ask you whether you 
intended to publisli the second volume 
of my voyage before you leave us ; which 
I confess 1 am very sorry for. If you 
should have laid aside all thoughts of 
ftvouring the world' with more of your 
works it will be much dissppointed, and 
no f>nt n it more than your vety obliged 
humble servant, 

«Ahsoh.*> 

Kobins \vi5 also preparing an enlarged 
edition ot his New Principles of Gunnery ; 
but, having provided himself With a com- 
plete set of astronomical and other in- 
struments fur mnking' obsen'Stions and 
experiments in the Indies, he departed 
hence at Christmas in 1749 ; and aAer a 
voyage, in which the ship was near be. 
inj; cast away, he arrived at India in July 
following. There be immediately set 
about his proper busifless with the great. 
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est diligence, and formed complete plans 

for Fort St. David and Mudras, btrt he 
did not live to put them into execution. 
For the preat diflTerenee of the climate 
from that of England beinfir beyond hi» 
constittition to support, he w3g :ittacked 
by a fever in September the i>ame year ; 
and thou|^ he recovered out of this, yet 
about eight months after* be fell into a 
lartj^'iitshing' condition, in which he con- 
tinued till his death, vi hich happened the 
39th of July, 1751, at only 44 years of 
age. 

Rv his last will, Mr. Robins left the 
publishing of his mathematical works to 
his honoured and intimate friend Martin 

Folkes, Esq. President of the Royal So- 
ciety, and to Dr. James Wilson ; but the 
former of these gentlemen being incapa- 
dtated by a paralytic disorder, some time 
before his death, they were afterwards 
published by the latter, in 2 vols, 8vo. 
1761. To this collection, which contains 
Ins mathematical and philosophical pieces 
only. Dr. Wilson has prtfi.xed an account 
of Mr Hobins, trnm which this memoir 
is chieiiy extracted. He added also a 
large appendix, at the end of the second 
volume, containing' a great many curious 
and critical matters in vj^rioua interesting 
parts of the matliernaiics. 

It is but justice to say, that Mr. Robins 
was one of the most accur ite and elegant 
mathematical writers that our lan^^uag^e 
can boast of; and tliat ht- made more 
real improvements in artillery, the flight 
atul tlic resistance of pro jt-ctiles, than all 
ihc prt-ceding' writers on tliat subject, 
ills new principles ot gunnery were trans- 
lated into several other languages, and 
commented upon In- scvcml ctrinent 
writers. The celebrated Eulcr trunslat* 
ed the work into the German language, 
accompanied with a large and critical 
commentary ; and this work of Ruler's 
was again translated into English in 1714, 
by Mr. Hugh Brown, with notes, in one 
volume quarto. 

ROBINSONIA, in botany, a gcniis of 
the Icosandria Monogynia class and or- 
der. Essential character: calyx five- 
toothed ; petals five i berry striated, two* 
celled: cells one-seeded; seeds villosc. 
I'here is but one-species, tdz. R. melian- 
tbifolia, a native of Guiana 

ROCHEFORTIA, in botany, so named 
in memory of De Rochefort, a genus of 
the Pentandria Digynia class and order. 
Natural order of Dumosae. Rhamni, Jus- 
Ilea. Essential character: calyx-fire- 

Sarted ; cornlln one petaned, funnel form, 
kferior, with the aperture open; fruit 



two-celled, many^seeded. There are tiro 

species, a/r R cuneala, and B. ovatSy 

both natives of Jamaica. 

ROCK, a stony mass, forming a portion 
of the subtance of this globe. Rocksare 
in general rllfifinsed m m on ntanic ranges; 
but in some tew instances are found ex- 
isting in Immensely large separate masses. 

The obvious differences existing in the 
appertrnnccs and composition of different 
rocks and mountains, have long induced 
mineralogists to consider them as formed 
at very distant periods from each other, 
and even trisnppo-^e that those of th( lat- 
ter formation frequently derived the ma- 
terials, of which they' were composed* 
from the disintegration of the previously 
existing and much more ancient rocks. 
Hence arose their division into primeval, 
orprimitive t and secondary, or epizootic t 
and in consequence of the prevalence of 
the opinion of the primitive rocks supply- 
ing the materials of those of secondary 
formation, the latter were further separa* 
ted into original and derivative. The 
secondary rocks were also considered as 
otherwise differing in their origin ; some 
being supposed to be marigenous, and 
others alluvial. 

The celeh rated Werner considers all 
rocks, with respect to their origin, to be 
aquatic or ignigenous. The aquatic are 
divided agreeably to the period, and the 
particular mode of their formation, into, 
1. Primitive, being chemical precipitates,, 
bearing no traces of organized beings, 
and formed in the early chaotic state of ' 
the earth. 2. Transition, formetl, as the 
term implies, during the transition of the 
earth into a habisable state 3. Floets 
rocks, disposed in flat or horizontal stra- 
ta, after llie creation of animals and vege- 
tables ; the remains of which are otieu 
found in the substance of these rocks: 
as the primitive are of purely chemical, 
so the two latter are of partly chemical, 
and partly mechanical formation., 4. Al- 
luvial, formed by the component parts of 
previously existing rocks, separated by 
the inBuence of air, water, and change of 
temperature, and depoated in beds. 5, 
Volcanic rocks, whicn, accordiugto their 
originating from true volcanoes, or from 
pseudo-volcanoes, are considered as vol- 
canic, or pseudo-volcanic. 

Mountain rucks are simple, as when 
formed of limestone, clay slate, serpen- 
tine, or any other simple fojisil ; and com- 
pound when formed by the hi^k' '- K'^tious 
of simple fossils. The compound rocks 
are either cemented, rormed of various 
parts brought together and connected by 
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a cement, as m &aiid*&tuiieb, piulding. 
■Icmea,«iia bicocatt; or are ag^^rcguted, 
being composed of paKs existing origin* 
ally f'Ti tl^f* spot where the masses are now 
fouHii, anil connected together by their 
«figiftri atnietUTe. They are alaooonsi. 
dered as simple aggregated, when one, 
as a base, includes the other; when the 
contained poKiun is in the form of grains 
or crystals, the structure is termed por- 
phyritic , ant! when of a vesicular form, 
* amygtl'jln;(l.il : the double ajrgTofjued is 
wheu a iiniailer structure is cuntatticd in 
ftlargfer* asgramiUir slaty; or when the 
two structures exist near or beside each 
other, when ibe one not including tbe 
oliier IS pointed out by a conjunction, as 
porpbyntie and amygdaloidal. 

The mountain masses themselves are 
cither of a stratified or of a seamed struc- 
ture. When the n>asses composing the 
rock are of one species, and disposed 
ralltl to ench other, those mnssr^ are 
termed strata; but when tbc niuuutain 
mass is composed of different species of 
focics, thus disposed, it is said to be 
formed of beds. In the seUmed struc- 
ture, the seams of stratification, though 
parallel in one direction, intersect each 
Other in another. The masses thus divid- 
ed by these intersecting seams may be 
considered as distinct concretions, and 
tnaj be instanced in the columnar form- 
ed* Straight and mv.ch tliicker masses 
are also tfms formed, by what is termed 
the tabular seamed structure, and large 
riobulmr masses result ftom the large glo* 
Dultr or massive structure. 

By u rock formation, Mr. Jameson un- 
derstands a determinate assemblage of 
simthir or diisinUlar rock masses, which 
are characterised by external nju} inter- 
nal relations, as an indepem'cnt whole, 
that isi as an unity in the series of rock 
fotmations.** When the mass is uniform 
throughout, it constitutes a simple forma- 
tion ; but when dissimilar, a compound 
formation I and when the^e f ormations are 
repeated, the whole is denominated a se- 
ries or suite of ftmnations. When Indi- 
vidual beds occtir in different principal 
formations, as primitive trap in gneiss, 
mica-slate. Ice. forming^ single indepen- 
dent wholes, which always continue the 
same, notwithstanding the rliflerence of 
Tocks in wliicli they are imbedded, and 
still form members of a series of forma- 
tions, they are considered as independent 
formations. The inclination of a stratum 
is the angle which the stratum forms with 
the horizon, and is determined by the 
quadruit. Tbe dip is the point of tbe 



compass towards which the stratum in- 
clines. Tbe direction is tbe angle whidi 

the stratum makes with the meridian, and 
is determined ity the compass, it is al- 
ways at right antics tu the dip. 

Tbe primitive rocks' are chiefly con- 
posed of substances, which chiefly con- 
sist of the sili(<^ous and arjfltbcenus 
earths. 1. Gratnie, the rooor-slone of 
Cornwall, is a granular rock composed of 
felspar, mica, and qunrtz, united in va- 
rious proportions. — bchorl, garnet, tin- 
stone, aduiariu, chlorite, and rock crystal, 
are among the accidental minerals which 
occur in this rock : it sometimes exists in 
large distinct globular, and sometimes in 
coluninar concretions : it is sometimes 
stratified, but seldom contains an \ foreign 
beds. 2. Cneiss, is a strniifl^-d rock, 
formed of the same component parts as 
granite, but the mica exists in krger 
proportion than in granite : it sometimes 
contanis schorl, and, but more rarely, 
garnet and hornblende: its structure 
passes from that which approaches to the 
granular structure' of gninite to tbe un- 
dulated, and even the slaty structure. It 
is very frequently metalUferous, there be- 
ing few metals which are not found in it. 
3. Blica slate is likewise a distinctly stra- 
tifir d rock, w hich rests on gneiss : it is 
composed of mica and quartz» disposed 
in a sla^ structure : it frequently contains 
garnets, and sometimes hornblende, 
schorl, and tourmaliiu, kyanite, rutile, 
and felspar. Like gneiss, it is frequently 
metalliferous, the ores generally occur- 
ringinbeds ; whereas in gn^ss the ore is 
most frequently found in veins. 4. Clay- 
slate is a simple rock, and follows the 
foregoing in the series (^primitive rocks: 
it sometimes contains schorl, tourmaline, 
garnet, hornblende, chiastolite, and ac- 
tynolite. There appear to be four dif. 
ferent kinds of clsy-slatCi chiefly distin- 
guidmble by their colours: yellowish 
grey, which connects clay-slate with mica 
slate ; dark and bluish grey* used as roof- 
slate ; greenish grej^; sndlastlybluishand 
reddisn grey, containing a few scales of 
mica. The rocks peculiar to this forma- 
tion are whet-slate, rool-siate, chlorite- 
slate, talc-slate, alum^late, drawing-slate, 
pot -stone, anil flinty-slate. This, like 
those alreatly mentioned, is a wideK ev- 
tended rock, and is also one of the most 
metalliferous. 5. Primitive limestone, is 
a simple mountain rock, which is more or 
less distinctly stratified, and is frequently 
metaUderous ; its colours are various, and 
its stntcture is always granular. Quarts 
and mica frequently occur in it accident- 
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ally : it also somelimes contains hom- 
bleodes actynolite, asbestos, serpentine, 
t«]c, tCoititet tremolite, garnet, calcare- 
ous tpw,- and 8late.8par. 6. Primitive 
trap, is a mountain which seems intimate* 
ly connected with clay-«laie. The term 
trap had been long^ used witboiit a deft- 
nite signification; but Werner has re- 
stricted its application to rocks, principal- 
ly containing hornblende, and black iron- 
day ; the iffon-clay first appearing in tiie 
transition, and increasing in rocks of the 
newer periods. There are three distinct 
specieii oi nrimitive trap. Common horn- 
blende rock, under whidh are comprised, 
hornblende rock, and hornblende slate. 
Hornblende witli felspar, a subordinate 
kind of which is green-stone, which has 
the Ibllofwing varieties; oommen green- 
stone, a 2:r;im]hr aggregate of hornblende 
aiiti felspar. i*orpliyritic green stone is 
the former, containing crystals ot felspar. 
Green-stone porphyry is the black por- 
phyry of the ancients ; crystals of felspar 
are here also included, but the granular 
Structure of the basis is hardly discover- 
able. Green porphyry, in which the gra- 
oular structure is no long-er visible, and 
crystals of compact felspar are included. 
The second meeies of primitive trap is 
green-stone slate, composed of horn- 
blende and compact felspar, arranged in 
a slaty structure; and the third is an inti- 
mate nujtture of homblende w ith felspar, 
including mica in scales. It is found in 
beds in gneiss and mica-slate. 7. Ser- 
pentine is a simple mountain rock, indis- 
tisctly stratified. .\ neat variety of other 
mineral bodies are found in it, and it is 
sometimes indeterminately mixed with 
limestone, forming what is termed verde 
mnie». 8. Porphyry is a compound rock, 
formed of one substance, in the form of 
grains or crystals, imbedded in another 
aa its basis. The base isciay-stone, horn- 
stone, compact felspar, pitcb'Stone, pearl- 
stone, or obsidian : the imbedded crystals 
are of quarts or felspar There appear 
to be two formations of porphyry ; the 
oldest eonftsts principally of hom<4tone 
and felspar porphyry ; and the newer of 
clay, pitch-stone, pearl-stone, and obsidian 
porphvry. 9. Sienite is a compound, 
gfsBular, aggregated rock, Ibmied of fel- 
spar and hornblende, and sometimes con- 
taining quartz and black mica. The horn- 
blende distingii^bes this rock from gra- 
nite ; but the felspsr, which is almost aU 
vuys red, and seldom inclining to green, 
is iliC most abundant and essential por- 
tion of tlie rock ; a circumstance which 
VOL. X. 



distinguishes it from green-stone, io which 
the felspar pred<»ninates, and is of a 
greenish cdoor; whilst in sientte It it nd 
or reddish. 10. Topaz rock is composed 
of quartz, topaz schorl, and a small por- 
tion of lithomarge : the stratification of 
this rock is tinoommonly <fislinct. 11. 
Quartz rock is a simple mountain rock, 
composed of small and tiattish granular 
distinct concretions. This, as well as the 
former rock, is not very frequently met 
with, nor is of considerable extent 12. 
Primitive flinty-slate is a simple rock, of 
which there exist two sub-species ; com- 
mon flinty-slate, and Lydisn stone. It i^- 
met with in considerable beds in clay- 
slate. 13. Primitive gypsum Is a simple 
rock, which is distinguishable from the 
newer gypsdm, by its being mixed with 
mien and clay-slate. 14. White stone is 
a rock, which is sometimes of r\ slaty, and 
sometimes of a granular structure, and is 
chiefly composed of compact felspar* with 
a smalhproportion of mica. 

Whilst the primitive mountains were 
still covered with water, it is supposed 
that a considerable rising of the waters 
took plnce, from which were deposited 
rocks of porphyry, sienite, and pitch- 
itone. Tbeae contain very little mechani* 
cal deposition, no petrifebtions, and little 
or no carbonaceous matter. These rocks 
are considered as the second po^hyry 
and sienite formations. 

The rocks which are considered as 
transition rt)cks are, 1. Trnnsition lime- 
stone, ditiering from the primitive in its^ 
nentitf of colours, and by its containing 
the remains of marine animsds ; and from 
the floetz in its minute granular strvtcture, 
giving a splintery or fiat conchoidal frac- 
ture. '3. Transition trsp t under which 
species we have transition green-stone, 
distinguished by being less crystalline 
than the primitive, and more so than the 
floStst and transition amygdaloid. 3. 
Grey wack^, which is more abundant than 
the two preceding, and also marks a par- 
ticular period in ilie formation of rocks, it 
pdssessing the appearance of mechanical 
deposition. There are two kinds, grey 
wacke, and grey wack^ slate: the former 
is a sandstone, difiering trom those of 
later fotnation, in being composed of 
portions of sand of larger size in grey co- 
loured clay-slate; the hitter ubtains its 
slaty structure, in a great measure, from 
the sBttllnessof the sandy paftides. This 
rock is extremely abundant in metals, nnd 
is vcr^- getierally distributed. 4. 1 ransi- 
tion iiuity<siatc. 5. iransttion g;)'psum. 

O o 
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l iic two latter do not appear to be de- 
cidedly distinguislied from tho^c of the 
other periods. 

The flotitz rnrk-, formed by risnis;s nf 
the watcftt after the creation of animub 
and vegetables, seldom reach to a very 
great height : tho;>e of what is termed the 
newest floetz trap formation form, how- 
aver, an exception ; since ihey cover the 
•iimimta of very high roountaina, and show 
their formation to have been at a different 
period, ami whm the waters were hif^her 
than wiien the other floats rocks were 
foroied. df theee roeka limeitone ia the 
most prevalent ; and in the rocks of this 
foTTPntiotA bittiminou?? fo'5si!s, anil the pe- 
trifaction* of vegetables and antmal^ arc 
veiyr ntimerout* and in great varietv. 

The rocks of this class are the follow* 
ing: 1. The first sand-stone formation, 
which is called the old red sand-stone ; 
the grains are uaually quaits and flinty 
slate, cemented by iron-shot clay. 2. 
Variepatf'd ^:lnd-stf)Tu^ or sfctmsl sand- 
Stone formation ; which 13 marked with, 
and ia alio disposed in, layers of different 
cnlnurs. 3 Third sand-stone foi rnutinn ; 
which is always white, and ap|>c:iis to l)e 
of much later torniatiuii than iho^r just 
mentioned. 4 Partial sand-stone forma- 
tion. 5. Fleet/ limestone is a simple 
rock, and is more distinctly stratified than 
any other rock. I'wo distinct formations 
are described : the fii-st Hoetz limestone* 
and the second flo«;tz, or shell limestone. 
6» Floeu gj paum is also a simple rock, 
and ia more or lesa distinctly stratified. 
Of these rocks also there appear to be, 
beside others, two principal formritions. 
7. Hock -salt formation. It is mostly found 
in ahott but thick beds, in clay in a state 
between common and indurated day. 8. 
Chalk is reckoned one of the newest of 
the floctz formations. It i^enerally con- 
tains flint, and the petrifactiona of marine 
animals. 9- Floetz trap is supposed by 
Mr Jameson to resrilt from a formntiori 
difierent from that which Werner has 
named the newest floax trap. 10. Coal 
formation. Werner describes three for- 
mations of coal ; the oldest, or indepen- 
dent coal formation ; that which occurs in 
the new'est floetz trap formation; and that 
which occurs in alluvial land. 11. New- 
est >e'7 <rap formation, which includes 
iicv crul rucks, pariicularly basalt wack^ 
grey -stone, porphyry -slate, and trap^tuff, 
which are its peculiar and cliuracteristic 
rocks. Those which occur in it as well 
aa in the other floetz formations, are 
i^en-atone, amygdaloid, pitch^tone, ob- 
sidian, pumice, compact felspar, day- 



stone; gravel, siirnJ.and clay; sand-sto7T<*. 
clay iron-ston«, limesiojie, iron-ciay, and 
coal. The form, and other inaible cha* 
rricters of !Ti;iny of the mountain rocks, 
are frequently suiiicient to point out 
their nature to the attentive observer. 
Granite is characterized by ita very high 
and precipitouscHffs and peaks ; gneiss ia 
less lofty, and its summits are le^ steep 
and abrupt ; and the mountains of mica 
ahteare still less lofty, and bear mote of 
a rounded form. Clay-slate mountains 
are generally less lofty than those already 
noticed, and thdr cliffil are atill leasateeip 
and rougll. Primitive limestone some- 
times presents loftv pe-^ks, like those 
of granite ; but the mountains containingit 
i n ge neral assume the charactera of gneiss, 
nuca-alate, or clay-slate, with which it 
ia in general fonn;l, Rocks of primitive 
trap are generally lofty, steep and coni- 
cal. " No rock,'* Mr. Jameaon obaerves, 
*' presents a greater variety of external 
appenrance than the sand stone. Its va!- 
iics are deep, rocky, an»i romantic ; its 
hilla are corneal, ateep, and eUflTy; and it 
often presents grand colossal pillars, 
which, from their number, and vanetv of 
their shape, form most striking roclty 
scenes." Floetz limestone assumea very 
diflei t nt forms from those already parti- 
cularized, being extended in lar^e, flat 
hills, intersected by steep vallies. Chalk, 
in some situations, forma hilla of eonaidep- 
able height, which are generally tOlind' 
ed, with an extensive base. 

The position, extent, and direction ot 
the several strata of different fartnaftions, 
either taken wit!) or without reference to 
the fundamental rock, yield very con- 
vincing testimony in favour of the opi- 
niona delivered by the celebrated Weiner 
respecting the formation of the earth. 
(See GfiOLOGT.) Previously to viewing 
we illtistration of his theory in the forma- 
tion of a suite of rocka, it may be neces- 
sary to particularize some of the pecu- 
harities in the formation of dijU'erent 
rocka, and to show the dUfoient teims 
by which they are expressed. The for- 
mations themselves are distint^uished as 
universal or partial, and as unbroken or 
broken. The strata are eonddered as 
conformable or unconformable, with the 
direction of the fundamental rock; anfl 
overlying, when lying over the ends of 
the strata of the flindaoieiita] rocic They 
are said to be straight when disposed in 
one direction on the fundamental rock; 
when they turn round it, leaving the top 
uncovered, mantle*formed ; and when 
they also cover its extremities, saddle- 
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formed. WheH concave, they ere termed 
basin-shaped; and if t!if concavity is 
lon^, trough-shaped. Their upper extrc- 
iDities, appearing at jthe surface of the 
eertbtere termed the outgoings of the 
strata : the outermost of the circles form- 
ed by these ia the oldest m ttie concave 
(the hasinand trough shaped), and new- 
est in the convex (the mantle and saddle* 
shaped). When detuched portions occiir 
on the summits of hills, they are called 
caps ; when filling up hollow spaces, up« 
filhngs ; and when only on one tide of e 
nKmntain, shield-formed. 

It has been here said, according to the 
Ihetafj of Werner, that one class et moun- 
tains was deposited, by chemical forma- 
tion, from an aqueous solution, previous 
to the creation of vegetables and animais; 
that to these succeeded another chun, in 
which materials mechanically separated 
were discoremblr , formed d'lrincr the 
passage of this globe into a iiabitabie state; 
«nd that during the existence of animals 
and ve;:^ctab1cs in considcrahle number, 
ajH)ther (the latest) class wai produced, 
in whicii mechanical depusils and remains 
of oiganised bodies exist in consjdendile 
quantity. Of tliese diffi rent cbsse«? of 
rocks, it may be expected, that the rocks 
of the earliest period would be found in- 
vested in various modes by those of later 
formation, and disposed in the order of 
their separation from the waters from 
which they derived their origin. 

The rocks which exist in the Hartz ap- 
pear to be bearitifully illustrative of this 
successive deposition. In the centre a 
vast mass of granite rises through the 
other strata, and round this day-slate is 
disposed in mantle-shaped strnta. Gneiss 
and mica-slate, not existing in^this coun- 
try, transition limestone succeeda to the 
chy-slate, and then grey wack^ and grey 
wack^<;late: the whole beinpf wrapped 
round the granite in mantle-shaped stra- 
ta, and invariably with lower and lower 
oatgotngai, corresponding to the newer 
and newer strata. To the<te the floctz 
rocks succeed, the oldest of the floetz 
resting on Ae neveit transition ; 
and the different iloSts rocks resting on 
each other according to their relative 
age. Last of all, the alluvial rocks are 
found in the lowest situations. We have 
thns^ aa Mr. Jameson observes, all the 
series of rocks, from the [^ranite to the 
alluvial, marked with a diminishing le- 
vel, in proportion to the newness of the 
strata. 

The system of Werner, formed upon a 
most comprehensive view of the several 
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phenomena observable in the formation 
of the cnist of this globe, has been here 
adopted, from Professor Jameson's per- 
sptcuoua description of it, on account of 
its so exactly corresponding with the ap- 
pearances which masses of rocks every 
where present to our view. The present 
oatline, though perhaps sufficiently cor- 
rect, is, however, by no means pretend- 
ed to supersede the study of the work 
alluded to ; since an accurate knowledge 
of the aabject can only be yielded by the 
study of the more highly finished per- 
formance itself. 

ROCKET. See PraoTKcairT. 

ROD, a land measure of sixteen feet 
and a half; the same with perdi and 
pole. 

iiOELLA, in botany, so named in ho- 
nour of William RoeU, a genus of the 

Pentandria Monogynia class and Older. 
Natural order of Campanaeeac. Campa- 
nulacese, Jussieu. Essential character: 
corolla fbnnel-form, with the bottom eloi« 
ed staminiferous valves: stigma bifid; 
capsule two-celled, cylindrical, inferior. 
There are five species, all natives of the 
Cape of Good Hope. 

HOHRf A. in bntnnv, so named in ho- 
nour ot Julius \'on Rohnr, a genus of the 
Triandria Monogynia class and order. 
EssentUl chaivcter: calyx ben-shaped, 
five parted : corolla five-petalled, un- 
equal stigmas three, revolute; capsule. 
There is but one species, war. R. petioli- 
flora, a native of the woods of Ouiana. 

ROGUE See VAnnAvr 

ROHAULT (Jam£8}, in biography, a 
French philosopher, was the son of a 
rich merchant at Amiens, where he wail 
bom in 1620. He cultivated the languages 
and belles lettres in his own country, and 
then was sent to Paris to study philoso- 
phy. He seems to have been a great 
lover of tnith, at least what he thotif^'ht 
so, and to have sought it with much im- 
partiality. He read the ancient and mo- 
dern philosophers ; but Dei Cartes was 
the author who most engaged his atten- 
tion. Accordingly, he became a zealous 
fiiUower of that great man, and drew up 
an abridgement and explanadon of his 
philosophy with great clearness and me- 
thod. In the preface to his Physics, for 
ao his work is called, he inaket no scru- 
ple to say, that the abilitiea Uid accom- 
plishmentsofthis philosopher must oblige 
the whole world to confess, that France 
is at least aa capable of prodocing and 
raising men versed in all arts and branch- 
es of knowledg-e a<? ancient (Ireece.** 
Clersciier, well known for bis translation 
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oF many pieces of Des CaKes, e»nceiTed 
*ucii mn affectioD for BolMuUt, on account 
of U» tttaehnent to thw philosopher, 
Ifaal he gmve him km dMigliter in mar- 
riage, agwMtallUiefeiiiooaUoocetof his 
lamiiy. 

Eonault^ Phynes were written in 

French, but have been translated into 
L ififi b? Dr Srtinucl Clarke, with notes, 
an which the Cartesian errors are correct- 
ed upon tho NewtooiAn •tratem. The 
fourth and best edition of Rohault's Pliy- 
sicn, by Clarke, is that of 1718, in 8vo. 
fie wrote altio " El^mens des Mathema- 
tiqiie%** « Traits dee IMchaniqoee." end 
•* Entrcticns sur la Philosophic.** But 
these dialogues are founded and carried 
on upon ihe prtaciples of the (Jariesiao 
phik^phy^, which has now UtHe other 
znerii tbun 'hut nf liuvinp corrected the 
errors of the ancients, Kohauit died in 
1675, and left behind him the character 
of an amiahle* an well aa a learned and 
philosophic man. 

His posthumous works were collected 
and printed in two neat little volumes, 
fust at Paris, and then at the Ha^e, in 
1690. The contents of them are, 1 . The 
first six book» of Kuclid. 2. Trigonome- 
try. 3. Practical Geometry. 4. Fortifi- 
cation. 5. Mechamca* 6. Perspective. 
7. Spheracal Trifomietijr. 8.Arithnic. 
tic« 

BOLANDBA, in botany, ao named in 
honour of Daniel Rolander, a pnpil of 

LinnTUS, who travelled to Surinam; a ge- 
nus of the Syni^enesia Polygamia Se^- 
gate data and order. Natmot otderof 
Compofttae Capitate. Cinarocephals, 
Jussieu. E«»sentia! character: florets bun- 
dled into a head, with scales interposed ; 
calyx partial, two-valvod, one-flowered ; 
coroUets hermaphrodite ; down none. 
There is but one species, viz. R. azgAi- 
tea, a native ot the West Indies. 

ROLLING iMli; in meehaniea, a ma. 
chine for working metals into plates, or 
bars, which are required of an even thick- 
ness. In the Plate Uollinr Mill, are three 
olevmtiont of a machine for this purpose, 
A B, D E, in all these figures is a massive 
frame of cast iron, consif»tln(if of two dis- 
tinct cheeks, A B and D which are 
conneeted together by being both affixed 
to an iron plntc, F F, bolted down upnn 
two ground sills, G G, supported on mu- 
aoory, and forming the foundation ior the 
whole machine ; each cheek haa an ob* 
long mortice, a b, through it ; a strong 
iron screw, d, is screwed ui rough the up- 
per end of each cheek, and has a wheel 
•iithotopofit,«i«htcotlvtoNCCiTO a 



handspike to turn it by IK are the two 
rollers made of cast iron, and very truly 
turned in a hithe; they hare |»TOts, i 4 
km, at each end, turned at the aaaiie 
timr. :\rul with the j^reatcst accuracy ; 
these pivots are suppoi-tcd un bearings of 
braaa in the chee1ca« those of the lower 
roller, K, fit in the bottom of the mor- 
tices, a b, (fig. 1 and 3 ) throus^h the 
cheeks ; the upper ones, e e, arc move- 
able, slSding up and down in the mortices 
by the action of the screw, d. The u eight 
of the upper roller, w lieu nothing ia be- 
tween the rollers, is suiiUincd by an iroii 
atrap, «, at each end, embracing the pi- 
vots, and going through the brass V^ear- 
iog, € e. Its ends are t-apprd , and ha^ <- 
nuts screwed upon them, tu prevent their 
return through the ends of the collar, 
which fits In a groove cut round the 
screw, d, so that it cannot come off ; the 
collar is made in two halves, which are 
held together by the ends of the atmp,i», 
prjtnf;* throii^-h bnfli at tlie plnce where 
they uvt;rlap each otlier ; by this means 
the upper bearipgs are firmly connected 
with the screws, to aae and fall with 
them ; and at the snme time, the pivots 
of the upper roller are held up to their 
bearingi* by the straps, n, going under 
them. The end of the pivots of the roll- 
ers are formed into squares beyond the 
bearings, and the pivots of one end of 
each roller have two cog-wheels, L. M, 
fitted on them ; they are shown facowriae, 
(in fig. 1.) and are both uTike : they cause 
the two rollers to move with an equal ve- 
loehy I the other aquare, Jb, on the lower 
yoUer, is fitted into a box, M, by whiok H 
is joined to a strong shaft, O, which com- 
municates a rotatory motion to the roU- 
eis. Thia ahalt fcctivea ita power ftom 
a water-wheel* a aleam-enf^ne, horses, or 
other fir^t moving power: « is a small 
trough made of iron plate, punched full 
of holoai it ia auppUed witfi water hj a 
pipe, n, smd conatantly drops a small 
quantity of water upon the rollers, and 
thus keeps them cool when they are roll- «. 
Ing hot work : w ia a barof iron fixed be- 
tween the two cheeks by wedg^ ; the 
upper side is on a level with the top of 
the lower roller; a small distance above 
thia taaaoUier ifon bar, «, parallel to the 
former ; between these the article in- 
tended to be rolled ia introduced to the 
rollers. 

Rolling milla are chiefly uaed for draw- 
ing out iron bars, after they have been 
manufactured into bar-iron by the forge - 
hammer; the rollers leave a soiooUier 

wanhntf and make a bar of nofc evtcii 
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t1iickiWH» thftt the hunmer cmi be made 

to do : the iron lioopa for barrels arc also 
made in this in:»c:hine ; Hs operaiion is 
exceedingly simple a furnace is placed 
close to the machine where the iron bars 
are to be rolled ; are hcaterl to a white 
heat ; a workman stands between the 
furnace and the mill, and takes a bar 
from the furnace with a pair of pincers, 
and puts its end between the bur^, 7f and 
Xf advancing it forwards, until the rollers 
take it between them and draw it fbr- 
waidi^ ipreading it as it goes both in 
length and breadth ; another workman, 
behind the machine, receives the bar as 
it comei through, and conveys it away, to 
■Mk« room for the next. The amall 
stream of water brought by the pipe r 
oools and hardens the iron aa it is rolled, 
without plunging in water. The reliefs 
CSD be set nearer or further apart by 
turninc;' the screw?, d d, to make thicker 
or thiimer work. The iron will pass 
through the rollen at the nte of three 
and a half or four inches per second, and 
thus will do a great Quantity of work ; 
but the power required to turn them, 
when they hare large and heavy worit in 
them, is immense; for the same reason 
the frame of the machine mvisi l)e ex- 
ceedingly strong and well put tugeiiier. 

BOLLS, are parchment, on which, all 
the pleadings, memorials, and acts of 
courts, are entered and tiled with the 
proper officer, and then tliey become 
reeords of die court. 

ROMAN Catholics, in church history, 
a name given to those Christians who be- 
lieve the doctrines and submit to the dis- 
cipline of the choreh of Booie. They are 
also called Papists, from papa, father, be- 
cause the Bishop otllomeU not only called 
supreme, but cecumenica), or univubai 
bisiiop : mnd they think tbe;jf are entitled 
to the appellation of Catholics, because, 
as they assert, the Romish Church is not 
only o true church, but lAr only tme 
church ; having all the marks of the true 
church: viz. unity, holiness, universality, 
and apostolicity. Whether the Church 
of Rome has any ezeluaive right to theae 
lour aaauned marks, it ianotour buahMiB 

to inquire. 

The Roman or Latin Church is a 
tern of government, whose jurisdietioa 
extends to a g^at part of the known world; 

though its authority has* been circum- 
acribed within narrower limits since the 
era of the lefiirsMtien % and baa been, 
particulaiiy of late years, gradually de- 
caying in every coMntry in Europe. 
Ot the ongm of this roost extraordf 
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nary power there are ▼aiious accounts 

extant Tt appears, however, that after 
the Konnan F.mpire became Christian, it 
was greatly corrupted, till the empire tell, 
and nude way for the dominion and gran- 
deur oftho U shnp of Rome, under whom 
the corruption rose to an amazing height. 
Barly in the fourth century, in which the 
fathers, Cyril, Basil, Gregory, and Am- 
brose flourish rd, was i ivititiitfd the mo- 
nastic hfe. Notwithstanding the jpiety and 
sanctity to which this institution made 
pretensions, a manifest love of power and 
riches was predominant ; and that at 
best, the monastic life laid the founds- 
tion of that superstructure of mystery, 
intolerance, and superstition, which in 
subseqnf-nt periods of the church made 
such havock with the peace and happi- 
ness of onankind. It was from this time 
that the church became modelled by 
assuming priests : the simplicity of truth 
was obacured by mystery : and the king- 
dom of Christ became a kingdom of this 
world. The popes, as bishops of Rome, 
hiiving laid the foujidation of that mo- 
narchical power to whtcti they afterwards 
rose, one of the first and most essentiid 
steps was the creation of the dignity of 
Patnarcli, aSterwards confirmed by the 
Council oi Nice. Thus the hierarchy be- 
came formed aetorcBng to the constitu- 
tion of the Roman Empire. After this it 
was resolved, that the precedence and 
authority of bishops over others should 
be determined by the rank of tlM tities 
where thcv resided , and of conscqiience. 
in process of time, as it could be enected, 
the Bishop of Home must have the su- 
premacy ; and this waa managed with so 
much art, as to he confirmed in the next 
council without its appearing previously 
to have been made a point or. 

Constantine the Great, who became a 
Christian, A. D. 312, took the cause of reli- 
gion into his hands, and defended his new 
friends against the rage of their heathen 
adversaries with SO much success, that 
he restored peace and tranquillity to the 
Christian world. When the church, un- 
der this Emperor and his successors, en- 
joyed the protection of the civil powers, 
the Christians began to compare their pre- 
sent, with their past condition, and called 
to mind the sufferings of tfieirpredeces. 
sors, and the patience and fortitude which 
they had exerted, particularly in tlie last 
and severest persecution. These con&i- 
deratiouaniaadinthemabigh,andindeed 
in some degree a Just, veneration for the 
martyrs But it did not stop here i what 
was at hrst only a pious veneration) soon 
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fOM into ft kind of Hiloration ; and it wu 

di»c«vered that considonMf profit iiiig"ht 
be gained by the »ale of bones and re- 
lict, thai it were honoumbie, not to say 
miraculous, to possess and meritorious to 
y>r( Sf-rve. AtliafUi'' if uud Gregory, Na- 
zicnzen and Chryboe»tom, used all their 
power snd eloquence to increase the po- 
pular veneration and invocation of saints, 
the love of mdnkery, and the belief of Oli- 
ncles wrought by monks and relics. 

The period of intelleetual vusalage 
now commenced ; and trick and finesse 
were soon discovered, by avaricious and 
Ambitious priests, to be far more profitable 
than the tntth, as it is taught by Jesus. 

It was about this time that the Council 
of Nice assembled, *• Ky the <^rir(» of 
God, and favouroi (juD&luniine, t)ie prince 
beloved of God/' to crush by numben, 
clnmmir, rind uulhorify, ^vhnt proved too 
stubborn or too firm to yield to their ar- 
guments. By the arbitrary decision of 
niree hundred and thirteen out of three 
hundred and eighteen bishops, it wag 
proved that the Son is consubatantial and 
of the same substance with the Father ; 
and mofeover, that whoaoevcr should 
dare to assfrt that this expression is un- 
scriptural, he should, without further 
ceremony, be deemed a heretic, be cut 
•fl^ from communion with the church in 
this world, and without doubt should 
perish everlastingly in the world to come! 
After they had thus decided, and had ba- 
nished Arius, and his followers, who de- 
termined to abide by the lantftiage of 
Scripture, these domineering priests sent 
letters of self-eommendation to their 
friends in Eg^ypt, Lybia, and Pentapolls. 
Having rewarded the prients, and recom- 
mended them to peace and harmony ,ljon- 
ttantine dismissed the council, and wrote 
to several church c<>, recnmmending and 
enjoininc^ universal conformity to the 
councii'it decrees, both in doctrines and 
eeremoiueat using this among other ar- 
guments, tbnt \vh:it thfv had (lecr<-'f'd was 
the will of God, and that the argument of 
so great a number of bishops could be by 
no other than the immediate inspiration 
of the Holy ("host. That the Nicene doc- 
tors were inspired, whoever considers the 
nature and extent of their anathemas 
and depositioni, together with the aub- 
sequent persecutions, of which this coun- 
cil was the foundation, can have no doubt ; 
whellier their inspiration was by the Holy 
Ghost, is another question. 

The Scriptural Christians, being now 
ti)e weaker party not rehshing either 
the decrees ef we Mieene Mier^ or 



the letten of Conataatine, most unhappy 

conscqticnces very soon took place. Tne 
orthodox emperor, finding his adnM)ni- 
tionf disregarded, resolved, in the mad- 
neM of his zeal, to try the efficacy of 
more forcible motive? ; nnd accordingly 
issued Sundry edicts against all who 
should dare to oppose his will, or slight 
the decrees of the Council of Nice ; at 
the same time ordering that the books of 
their opponents should be burnt ; and if 
any kept them in their possession, or en- 
deavoured to counteract his edict, they 
should on conviction thereof suffer death. 

Thus the authors of the Nicene Creed 
first brought in the punishment of heresy 
with death, and persuaded tlie emperor 
to destroy those whom he could not 
easily convert. The Scriptures were 
now no longer the rule of faith and man- 
ners; but orthodoxy and heterodoxy 
were decided by vote, and agrecci iip^on, 
not by the number and weight of argu- 
ments»' but by the number and power of 
emperors, priests, and council'? 

The next council that was held, was 
composed of bishops possessing opinions 
somewhat different from those of their 
predecessors, because Constant ine II. 
happened to be favourable to the Arians. 
The nde of oftbodoiy was now changed ; 
but fulminations and damnations still ad- 
hered to the decrees of the coiinei?, 
against all those who should dare to op- 

fose them. This alternate shifting of 
ands continued through the whole of 
this century. It was in this century also 
that painted crosses and the making of 
pilgrimages beeame fhshionable. , 
The fifth century gave birth to an 
established union of the temporal and 
spiritual jurisdiction of the popes; 
tnough as yet no one had the bnnfihood 
to declare himself either infallible or 
supreme. The proh bitini!!: priests to 
marry, baptizing wiiii godtkthers and 
godmothers, the' sign of the cross in 
baptism, and snme other less important 
matters, were introduced ia Uiis century. 

The bulk of ecclesiastical historians fix 
the year 606 for the title of universal 
bishop beiug conferred on the Pontiff of 
Home. This dignity had been assumed 
by the Bishop of Constantinople in the 
preceding century^ but was now con- 
firmed to Boniface 111. ; who, being 
elected Pope, prevailed on the Emperor 
Phocss to tdce the title of univeisal 
bishop from the Bishop of Constantino- 
ple, and grant it to him, and his suc- 
cessors, by his absolute deccee ; which 
passed for that purpose. * 
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Now it was that popery became estab- 
lished and gcDeni; from this i>eriod 
therefbre we may date the appellatioQ of 
Roman Catholic. Without, however, mi* 
nutely detailing' the origin of those va- 
rious doctrines and ceremonies by which 
the cfaurcb of Rome has long been dis- 
tinguished, we will proceed to give a suc- 
cinct account of the belief and practice 
of this very lai^e and respectable por- 
tion of the Chnstitn world. We cannot 
perhaps do this better than by hy'mg be- 
fore the reader 

J Summing ^the Doctrine, JDiKipSne, and 
Ceremoniet of the Church of S»m^ OS 
cMUtin^ in Pope PiuM Creed. 

*<Art. 1. 1 beliere in one God, the Pather 

Almighty, maker of heaven and earth, 
and of all things visible and invisible. 
Tlie one true and living God in Uirce 
persona^ Father, Son, and Holy Ghost. 

**II. I believe in one Lord Jesus 
Christ, the only begotten Son of God, 
begotten of the Father before all worlds, 
God of God, light of light, very God of 
very God, begotten not made, being of 
one substance with the Father, by whom 
all things were made. 

'* III. Who for us men, and Ibr our 
salvation, came down from heaven, and 
was incarnate of the Holy Ghost of the 
Virgin Mary, and was made man. 

** IV. And was crucified also for us 
under Pontius Pilate} he suffered and 
'was buried. 

** And the' thted day rose again, ac* 
cording to the Scriptures. 

<* VI. He ascended into heavent sits at 
the right hand of the Father. 

<« VII. And is to come again with 

5 lory to judge both tlie living and the 
ead, of whoae kingdom there shall be 
no e nd* 

<« vni. I believe in the Holy Ghost, 
the Lord and giver of life, who proceeds 
from the Father and the Son, who with 
the Father and the Son is adored and 
glorified; who spake by the prophets. 

** DC. I believe in one holy, cathfrfic, 
and apostolic church. 

** X. 1 acknowledge one baptism for 
the remlsBiQD of sun. 

« XI. 1 look for the resurrection of the 
dead. 

** XU. I bciieve in the life ot ti^e world 
to ooroe. Amen. 

" XIII. I most firmly admit and em- 
brace the apostolical and ecclesiastical 
tf«ditioni», and all other observutioas and 
eomtitatioas of the aioie chureh. 



*' XiV. I do admit the linly Scnpture§ 
in the same sen»e that Uuiy Mother 
Cbuveh doth, irhose bustaiess H is to 
judge of the true sense and interpretation 

of tliem, a!)d I will interpret them ac- 
cording to the unanimous consent ot the 
fatheiv. 

"XV. I do profess and believe that 
there are seven sacraments, truly and 
properly so called, insututed by Jesua 
ChHst our Lord* and necessary Ibr the 

salvation of mankind, though not all of 
them to every one, vis. baptism, con- 
firmation, eucharist, pennance, extreme 
unetloo, orders, and matriinony ; and that 

they do confer grace; and that of these, 
baptism, confirmation, and orders, cannot 
be repeated without sacrilege, i also re- 
eeive and admit the received and ap- 
proved rites of the Catholic church, in 
her solemn administration of all the afore- 
said sacraments. 

" Xy I. I embrace and receive every 
thing that hath been defined and declared 
by the holy Council of Trent, concern- 
ing original sin and justification. 

** XVII. I do also profess, that in the 
mass there 5s offered unto Go<l a true, 
proper, and propitiatory sacrifice tor the 
quick and the dead; and that, in the 
most holy sacrament of the eucharist, 
tlicre is truly, really, and substantially, 
the body and blood, together with the 
soul and divinity of our Lord Jesus 
Christ; and that there is a conversion 
made of the whole substance of the 
bread into the body, and of the whole 
sobstanee of the «ine into the blood s 
which conversion the whole Catholao 
church call Transubstantiation. 

** X Vill. And 1 believe that under one 
kind only, whole and entire, Christ is 
taken and received. 

"XIX I do firmly believe that there is 
a purgatory, and that the souls kept pri- 
soners there do receive help by the sul^ 
irage of the faithful. That the souls of 
the patriarchs and holy men, who depart- 
ed this life before the crucifixion of 
Christ, were kept as in prison, in an apart- 
ment of hell, without pain. That Christ 
did really into local hell, and deliver- 
ed the captive souls out of this conhnc- 
ment The lathers ftssert, that our Sa. 
viour descended into hell, went thither 
specially, and delivered the aoulsiof the 
iathers out ot that mansion. 

'*XX. Ido believe thatthe saintsrei^- 
ingtogetherwith Christ are to he worship, 
ped and prayed unto, and tli^t they do 
ofier prayers unto God fur us, and that 
tiieir relics are to be had in meistion. 
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" XXI. I do firmly believe, that the 
images of Christ, of the blessed Vii^in, 
the Mother of God, and of other Monta, 
OOXht to be had and retftine<!, and that 
due honour and vetiention ought to he 
paid unto them. 

" XXtl. I do aftm, that the power of 
indulgences was left by Christ in the 
churcli, sTvl that the use of them ia Tciy 
beneficial to CiinsUan pcuplc. 

-XXm. I do acknowledge the holj 
catholic and apnstnlic TinmaTi church to 
be the mother ami mistress oi all ciiurch- 
es i and I do promise ami swear true obe- 
dicnee to the bishop of Borne, the auooeo* 
sor of St. Peter, thr prince of the apoa* 
ties, and vicar ot Jesus Christ. 

XXI V. I do undoubtedly receive and 
profess all other thing! that have been 
(leli^^ort (I, (!cfiiictl hy the sacred canons 
and cccumenical councils, and especially 
by the holy synod of Trent t andafloth^ 
thSnga contrary hereunto, and all hereaiea 
rondemnefl, reject et!, and HTiat>u'matise<!, 
by the church, 1 do likewise condemn^ 
reject, and anatbematiae." 

This bull, as it is called, bears date HQ 
the ides of NovemHer, 1554, a!id con- 
cludea in the usual manner, with threats 
of the indignation of God, and of hia 
bteaaed apostles St. Peter and St Paul, 
against nil who dare to infrlnprc or oppose 
it W hcther this profession ot iauli would 
now be aobocribed 1^ eveiy Koman Ca. 
tholic, we will not take upon us to say ; 
but it 19 certain, th:it it has received the 
sanction and contii nuuon ut the council 
of Trentt the last general couneS, and 
has bern explained and vindicated by 
BosstiL't aiui oiher Catholic writers. We 
should not onut to notice the truly inge- 
tiiooa publication of the late worthy Dr. 
Alexander Gcddes, entitled "A Modest 
Apology for the lioman Catholics of 
Great Briuin.*' In thia abgular publica- 
tion, the author haa laboured hard to 
piore that a very great resemblance ex- 
ists (even so ouich so as to leave httle to 
prevent a cordial eoalition) between the 
doctrines and discipline of the two 
churches of Rome and of Ent^'land This 
dissenting Catholic seems to speak of the 
Boniiab Chiireh in tonna not mneh fiko 
what her Itionda hm uanally emplogred 
on similar occasions ; and very plainly in- 
forms us, that the enervation of ancient 
chnrdi discipline ; the fabrication of fhlae 
decretals ; the multiplication of appeals, 
dispenses, cTcmptions, immunities, and 
enormous privileges; the raffe of idle 
pilgrimages s tbeMaetiatteot iodolgeh^ 
cea; the pnipafntioii of Ifipir lec«Bdi^ 



feigned miracle*?, and apocryphal re vela- 
tionsi the doctrines of ti^c i'opc's infalli- 
bility, temporal juriadiction, and depoa- 

ing power, are so many large crops of 
spiritnnl cockle, that have f)een, at differ- 
ent times, " while men slept," sown by 
the enemy in the wide field of the Ca- 
tholic world. This representatifjii ;s ccr- 
tainlv ciirtnu"?, nt legist, as coming Irom 
the pen ot a pioteiised Uoman Catholic 
]>rieat. If the English CathoUca dilTer 
materially from their brethren in other 
countries, where is the unity and catho* 
licity of the Romish faith * 

We must now conclude this article, 
with fi briLi statemeTit of the decline and 
present state of the papal power m Em- 
rope. 

The deadly blow which this gigantic 
power received in llie sixteenlli tftnturv^ 
we have already treated of in the article 
RafOBxaTfOH. 

From the effects of that blow the Bo* 
nirtn Cntliolic interests have never yet re- 
covered. It was a deep and deadly 
wound to the usurpationa of tyranny, and 
the towering pride of ecclesiastical domi- 
nation In the article to wdiich we have 
already alluded, the reader will hnd a 
brief emmieTation of the eountriea wbieli 
received the doctrines of the reformation, 
as well also of those countries where the 

Erinciples of religious liberty had made 
ut little progfeaa. Tfceae latter were 
principaOy France, Spain, Italy, and Po- 
land. In each of these countries the spi- 
rit of reform has, more or less, muniiested 
i tself si nee the era of the reformation. In 
the first of these countries, particularly, 
the authority of the supreme heaii of the 
church has, since the couKiienccment of 
the revolution, received an alarming di- 
minaiii)ii. Indeed, the liberties of the 
Galiican church had always depended up- 
on two maxims: 1. That the Pope haa 
not aothority to command any thing in 
j^enernl or particular, in whicfi the civil 
rights of the kingdom are concerned. 3. 
Tliat though the Pope's supremacy ia 
owned in spiritual matters, yet his powtt 
is limited and reg^ulnted by the decreea 
and canons of ancient ccHuicils in the 
realm. Theae maxima ia the Galficaa 
church have been superseded by the Con- 
cordat, and still more by events of n very 
recent date. When the French revolution 
lirat broke out, the detgy In that obantiy 
suffered every species of iaaolt and cruel- 
ty that an infuriate nibble or more refin- 
ed councils could invent. I heir tithes 
and revenuea were taken from them, and 
the poaseniona of fhe cfanrofa were con- 
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sidered as national property. The reli- 
gious copdets were dissolved, and their es- 
tates confiscated. When the National 
Assembly attempted to tmpo'^e upon the 
clergy what they denoniiaaied the civil 
oonstitation of the clergy, a refusal to 
sabmltto it, and to that of taking an oath 
to muntain it, was attended w ith the most 
alarming consequences. One hundred 
and thirty-eight bishops and archbishops, 
and sixty-eight curates, or vicars, were, 
on this account, driven from their sees 
and parishes. Numbers of these unibr- 
tunate men were massacred in the streets, 
while hundreds of them sought refuge in 
this and other countries Not with'?ta?ul- 
ing these proceedings, on ihe 2dih of 
May, 1795* a decree was obtained for the 
freedom of religious worship; and on the 
following June the churches in IViris were 
re-opened, and divine service was again 
performed with great ceremony. The 
cleigy have never since been molested in 
prance; but their poivcrfxnrl infltience 
were greatly diminiblicd: tor Uioiigli the 
lfoder6eB, or Brissottne party, recalled 
tiiero, no establishment was made for 
them, until Bonapart;-, as First Consul, 
procured the Pope's consent to the Con- 
cordat, which the old Catholics assert 
surrendered all their ri[^hts and privilegea 
<^the cliurch to the secular head. 

By degrees tlic Pope of Rome has con- 
tinued to lose his influence in France. 
Tlie namber of Catholic clergy is now 
TCry considcrubly reduced; and all the 
yelig^ous orders in France, the Sisters of 
Charitv excepted, are abolished, together 
with all public processions, pilgrimages, 
&c. The French General, Bonaparte, 
drove the late Pope Pius VI. from Rome, 
and compelled him to take shelter in a 
Carthusian monastery, about two miles 
from Florence, where he died, August 
19th, 1799. The French army, who took 
poaaession of Rome, made no ceremony 
in abolishing many of those rites which 
for centuries had been regarded as sa- 
cred. A new Pope, however, has been 
elected, who has taken the name of Pius 
VII- This pontiff at present resides at 
Rome, the seat of bis ancestors, and has 
often officiated in the Vatican. But his 
power is gone, probably for ever. Bona- 
parte has lately seized on his temporal 
dominions, and driven his friends and 
counsellors, the Cardinals, from hb pre- 
sence. On the 19ih of April, 1808, a 
most curious and interesting state pnper 
was publislied bv the Pope, enuUed 
« Answer of hiaeminenoe Cardinal Grabri- 
elH, ^rst Secretaiy of 8titte« to the &ot« 



oi his excciicncy Champagny, ad- 
dressed to M Le Fevre, chaise d'uFaires 

from the Emperor of France." We la- 
ment that our limits will not permit us to 
preserve the whole of tins curious docu- 
ment in our pages. We may, howcTer^ 
remark, that this paper is in answer to a 
demand which the French ruler had 
made upon bis holiness, to enter into an 
offenaive and defensive league with the 
other powers of Italy, ag-ainsi all the c ne- 
mies of France, and also that the Pope 
should disntiss from his court the Cardi- 
nals. To these demands his holiness re- 
plies in a spirited, but highly pathetic 
strain. He declares in one part of his 
paper, that ** his holiness, unlike other . 
princes, is invested with a two-fold cha- 
racter, namely, of sovereij;^ pontiff, and 
of temporal sovereign, and has given re- 
peated evidence that be cannot, by virtue 
of thia second qualifioition, enter upon 
engagements, u liich would lead to results 
militating against his tirst and most im- 
portant office, and injuring the religion 
of which be it the head, the propagator* 
and the avenger." 

The French Emperor had declared, 
that in case the Pope would not accede 
to hia demands, be would seize upon the 
temporal dominions of the holy see. To 
which his hoUness replies, that "If, in 
spite of an this, bis majesty shall take 
possession, as be has threatened, of the 
papal dominions, respected by all, even 
the most powerful monarchy, during a 
apace of ten centttriea and upwards, and 
shall overturn the government, his hoU- 
ness will he unable to prevent this spolia- 
tion i and can only, in bitter affliction of 
heart, lament the evil which his majes^ 
will commit in the sig-ht of God, trusting 
in whose protection, his holiness will re- 
main in perfect tranquillity, enjoying the 
consciousness of not having brought on 
this disaster by imprudence or hy contu- 
macy, hut to preserve the independence 
of that sovereignty, which he ought te 
transmit uninjured to his successors, an 
he received it ; and to maintain in its inte- 
grity that conduct which may secure the 
universal concurrency of all princes, an 
necessary to the welfare of religion.'^ 
^Vh■xi the final result of these negotia- 
tions will be time only can determine; 
this, however, is certain, at preaent, that 
the Romnn pont iff has lost bis power and 
aiilhnrity in France. Nor are his pros- 
pects much more favourable in other 
countries. There it scarcely a Catholic 
state in Europe that does not every year 

relax in Us obwrmnc^ of the Rooush 
3PP 
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laws, and in obedience to the iioiy see. 
The terrors of the litquiaittoii no longer 
€zittt the thunden of the Vatioin are 
cr ?s (\ or disregarded: some of the most 
oficnsive maxims of popery are not only 
dettroyed by the liberal spirit of the 
tfmei^ but even piiblicly disavowed by nu- 
merous an<l respf*rt:i!)!c boflies of Catho- 
lics: m bUort, little now remains of tiie 
Brimish faith ami practice, especially in 
Ottr own country, that ought to j^ve seri- 
ous of!' wet- to Vihert! Protestants fif the 
Cliiirch ot England; there is indeed no- 
thing remaining among these people of a 
Mture danfferoiM to the peeee and hap- 
piness of the oonmiioity at laine. 

The question concrrnmp the Catholic 
emancipation tn England and in Ireland 
being as yet undecided, we must omit any 
further notiec of itt at the aame time most 
ardently longing tint the pf i rn(J may 
aooQ commence, when nu difference of 
Opanion what ever, no variation in our 
VOiahip» ihall prove a barrier tn the full 
exercise nf ail those rii^lit^;. bot'i rivil 
religious, to which all men arc born, and 
tn which aH good and peaceable men 
have an equal chum. SeePanora. 

EONOELETl A, in botany, ao named hi 

honour of Gnilleaume Rondclot, a famous 
physician and natural historian of Mnnt- 
pelier ; a genua of the Pentandria Mono- 
gynia class and order. Natural order of 
R\»h!;ici T, ,Tns!sifn. Kssentful character : 
corolla tunnel-shaped; capsule two-cell- 
cd, iofSerior» many-seeded, roundish, 
crowned. There are foarteen apeciea, 

ROOD, a quantity of land equal to Ibr- 
ty s(}uare perchea* or the founh part of 

an acre. 

ROOT, in mathcmnf :r«?, a quantity con- 
sidered as the basis or foundation of a 
higher ^wer; or one which, being mul- 
tiplied into itielf any number of times, 
prodtices a sqnare, cubic, b qnadr st r, 
ice quantity ; called the second, Ih vd, 
fenrth, &e. power of the root, or quan- 
tity, so multiplied intoitaelf: thus a is the 
square root of a X n, ora»; and 4 the 
square root of 4 X 4 = 16. Again, a is 
the cube root of e XaXama3; and 3 
the cube root of 3 X 3 X 3 » ST: and 
8o ou. Tlie roots of powers are expresa- 
ed by placing the raclical sign v'^over 
Wen^ with a number denoting what kind 
of root they are : tboa the square or ae- 
cond root of 16 is expreaaed by i/x^ 
aadtbecabeorthicdffooiof :}rby 



ROP 

and, in general, the nth root of a raised 
to the power, vi, is expressed by ^JTnT 
When the root of a compound quanuiy is 
wanted, the ▼inculum of the radical aign 
must b, drawn over the whole : thus the 
square ro ot of a* 2 af> -^b* is express- 
ed by J/a* -h 2 a 6 6* ; and it ought 
to be obacrred, that when the radical 
sign haa no mimber above it, to denote 
what root is wanted, the square root is 
always n rant ; as ^a*~or Vl6, is the 
s<^uurc ruol ui a-, or the square root ci 

ROPE, hemp, hair, &c spun litto a 
thick yam, and then several atrings of 

this yarn twisted tos^e-ilici hr means of a 
wheel. When made very smull, it is call- 
ed a cord, and when very thick, a cable. 
All the different kinds of this manufae- 
ture, from a fishing-line, or whip cord, to 
the cable of a first-rate ship ot war, }-.> bv 
the general name of cordage Ropes are 
made of every substance that ta atiffiei- 
ently fibrous, fit- x;i)Ie, and tenacious, but 
chiefly of the inner barks ot plaiUs The 
Chinese, and other orientals, even make 
them of the Itfirneous parts of aeTenl 
plants, such ns certain bamboos and 
reeds, the stems of the aloes, the fibrous 
covenng of the cocna-nut, the iiiamenU 
of the cotton pod, and the leaveaof some 
grasses. But the barks of pjantii are the 
most productive of fibrous matter, fit for 
this manufiicture. Those of the linden- 
tree, of the willow, the bramble, the net- 
tie, arc frequently used ; but hemp and 
flax are the best ; and of t4iese, the hemp 
w preferred, and employed in all corda«c 
exceeding the size of a line, and evenin 
many of this denomination. Hemp ia 
very various in its useful qualities the 
best m Europe comes to t» through iW 
to which port it is brought from very i£. 
tant places southward. 

KopE making' is an art of very great 
importance : and there are few that bet- 
ter deaerve the attention of the inleiJi- 
tptut observer. Hardly any art ean be 
carried on without the assistance of the 
ropc.maker. Cordage m^kes the verr 
ainewa and muscles of a ship ; and evejy 
improvement whieh ean be made hi its 
preparation, either in respect toatKnitth 
orpaabieneas, must be of immense ser- 
vice Ulthe mariner, and to the commerce 
and the defence of nations. The ahn of 
the rop<- innkc r is to unite the strength 
of agrt ai number of fibres, and the first 
part of his process is spuming of rope- 
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ymSf thj* is, twisting the hemp m the twining off, and in hoUing it tight from 

lint instance. This is done in various the whirl, that it may not run into loops 

ways, and with different machinery, ac or kinks. It is t VKlmt, that both the ar- 

cording to the nature of the intended rangement of the tibres and 'lie deq^rce 

cordage. We shall con6ne our descrip- of twisting depend on the skill and dex- 

tion to the manufacture of the larger terity of the spinner, and that he most b« 

kinds, such a3 are used for the standing instructed, not bv a book, but by a mas- 

and running rigging of ships. An alley, ter. The degree of twist depends on the 

or walk, is inclosed for the purpose, rate of the wheel's motion, combined 

about two hundred fathoms long, and of a with the retrograde w alk of the spin ner. 

breadth suited to the extent of the manu- We mtiy suppose him arrived at the lower 

£u:ture. It is sometimes covered above, end of tiie walkj or as far as is necessary 

At the tt|»per end of this rope-walk is set fbr the intended length of his yam. He 

up the spinning-wheel. The band of the calls out, and another spinner imme- 

wbeel goes over several rollers, called diatply detaches the yarn from the hook 

whirls, turning on pivots in brass boles, of the whirl, givea it lo another, who car> 

The pivots at one end come through the rtes it aside to the feel : and this second 

frame, and terminate in little books, spinner attaches his own hemp to the 

The wlicel, being turned by a winch, whirl-hook In the meantime, the first 

gives motion in one direction to all those spuiner keeps fast hold of the ends of his 

whirls. The spinner has a bundle of yam ; for tne hemp, being dry, is very 

dressed hemp round his waist, with the elastic, and if lie were to let it go out of 

two ends meeting before him. The hemp his hand, it would instantly untwist, and 

is laid in this bundle in the same way become little better than loose hemp, 

that women spread the flax on the dis- He waits therefore till he sees the reeier 

taif. There is great variety in this; but begin to turn the reel, and he goesdow- 

the general aim is to lay the fibres in up the walk, keeping the yarn of an 

such a manner, that as long as the bundle equal tightness all the way, till he arrives 

lasts, Uiere may be an equal number of at the wheel, where he waits with hit 

the ends at the extremity, and that a fibre y^rn in his hand till another spinner lias 

may never offer itself double, or in a finished his yarn. The first spinner takes 

bi^t. The spinner draws out a proper it off the whirl hook, joins it to his own, 

number of fibres, twists them with his that it may follow it on the reel, and be- 

fingfers, and havinggot a suflicientlengpth ghis a new yarn. The second part of the 

detached, he fixes it to the hook of a process is the conversion of he yarns 

whirl. The wheel is now turned, and into what may, with propriety, be called 

the skein is twisted, becoming what is a rope, cord, or Une. That we may have 

called rope<yam, and the spinner walks a clear conception of the principle which 

backwards down the rope-walk. The reg-nlates ihis part of the process, 

part already twisted draws along with it shali begin with tlic simplest possible 

more fibres out of the bundle. Thesftin- case, the union of two yams into one 

ner aids this with his fingers, supplying line. 

licmp in due proportion as he walks When hemp has been Split into very 

away from the wheel, and taking c:a'e fine fibres by the hatchel, it becomes ex- 

that the fibres come in equally from both ccediogly sml and pliant* and after it hss 

sides of his bundle, and that they enter lain for some time in the form of fine 

always with their end*?, and not by the yarn, it may be unreeled, and thrown 

middle, which would double them. He j<K)se, witlioat losing much of its twist 

■boiildalso endeavour to enter every fibre Two Mich yams may be put on the whiil 

at the heart of the yarn. This will cause of a spinning wheel, and thrown like 

all the fibres to m'lx equally in making it flaxen yarn, so as to make sewing llirrnd. 

up, and will make tlie work smooth, be- It is in this way, indeed, that the sail, 

cause one end of esch fibre la by this makers* sewing thread is manufactured, 

means buried among the rest, and the and when it has been kept on the reel, 

other end onlv !ies outward : and this, in or on balls or bobbins for some tinu-, it 

passing through the grasp ot tlie spinner, retains its twist as well as its uses require, 

who pi'esses it tight with his thumb and But tliis is by no means the case with 

pairo, is also made to lie smooth. A good yarns spun for great cnnlnge. The hemp 

spinner endeavours always to supply the is so elastic, the number of fibres twisted 

hemp in the form of a thin flat skein together is so great, and the diameter of 

with his left hand, while his r^t is em- the yarn (whch is a sort of lever, on. 

. ployed in gnipin^ finnly the ytm that is which the eh«tidiy of the fibre catfte 
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itself) is so coiTiulrrable. that no keep- 
ing will make tlic tibTca retain this con- 
strained pontfon. 

The end of a rope yarn bcin^ thrown 
loose, it will immcdiulcly untwist, and 
this with considerable t'urce and speed. 
It wooM, thereforct be a fruitless attempt 
totwist two such ynrns toother; yet the 
ingcmiitv nf mnn Ikis con^ri^■ed to make 
use of this very tendency to untwist, nut 
only to coDnteraet itself,' but even to pro- 
duce another and a permanent twist, 
which requires force to undo it, -md 
U'hich will recover itself when this force 
isremored. Every person must recol- 
lect, that when he has twisted a pack- 
thread very hard with his finj^'ers hetu cc n 
bis two hands, if he slackens the tliread 
by brinring his hands nearer toppether, 
the packthread will imm( <liatrly curl up, 
running into loops or kinks, and will 
even twist itself into a neat and firm 
cord. The component parts of a rope 
■recalled strands, and the operation of 
uniting them with a permanent twist is 
called laving or closing, the latter term 
bein^ chiefly appropriated to cables and 
other verv large cordafrc. 

'I he proeessfor layijig or clos'ng large 
cortluge IS this: the strands of which trie 
rope is composed consist of many yarns, 
and require a considerabl'^^- degree ofhard- 
cning. This cannot be done by a whirl 
driren by a wheel-band ; it requires the 

?»wer or a crank turned by the hand, 
he strands, when properly hardened, 
become very stiff, and when bent round 
the top are not able to transmit force 
enoug h for laying the heavy and unpliant 
rope which forms heyonrt it. The elastic 
twist of the hardened strands must, there- 
fore, be assisted by an extemd force. AH 
this requires a different machinery and a 
dlfFcrent process. At tltc upper end of 
the walk is fixed up the tackle-board ; 
this consists of a strong oaken plank, 
cslled a breast boar<?, having three or 
more holes in it, fitted with brass or iron 
plates. Into these are put iron cranks, 
called heaven, which have hooks or fore- 
locks, and keyi» on the ends of their spin- 
dles. They urc placed at .such a tlistance 
from each other, that the workmen do 
not interfere with each other while turn, 
ing them round. This breast board is 
fixed to the top of strong post*:, well se- 
cured by struts or braces, facing the 
lower end of the walk. At the lower end 
is another breast board, fixed to the up- 
right post of a sledge, w hich may be 
loaded with stones or other weights. Si- 
miter cranks are placed in the holes of 



this breast board ; the whole goes by the 
nameof the sledge. The top necessary for 
closing large cordage is too heavy to be 
held in the hand; it therefore has a long 
staff, which has a truck on the end : this 
rests on the ground, but even this is not 
enough in laying great cables. The top 
must be supported on a carriage, where 
it must lie very steady, and it needs at- 
tendance, because the master workman 
has suflicteot employment in attending^ to 
the manner in which the strands closc 
behind the top, and in helping tliem by 
various methods. The top is tiierefore 
fixed to the carriage, by Uishinp its staflT 
to the two upright posts. A piere of 
soft rope, or strap, is attached to the h.in- 
dle of the top by the middle, and its two 
ends are brought back and wrapped sc- 
veral times tight roimd the rope, in the 
direction of its twist, and bound down. 
This greatly assists the laving of the rope 
by its friction, which both keeps the top 
from flying too flir from the point of unl(5n 
of the strands, and brings the strands 
more regularly into their places. The 
first operation is warping the yams. At 
each end of the walk are frames called 
warping frames, which carry a great num- 
ber of reels or winches, filled with rope- 
yam. The foreman of the walk takes oflT 
:i yarn cntl from ( uch, till lie has made 
up the number necessary for his rope or 
strand, and bringing the ends together, 
he passes the whole through an iron ringf 
fixed to the top of a stake driven into the 
ground, and draws them through ; then 
a knot is tied on the end of a bundle, 
and a workman pulls it through thi.s rinpj, 
till the intended length is drawn ofV the 
reels. The end is made fast at the bot- 
tom of the walk, or at the sledge, and. the 
foreman comes back along the skein of 
yarns, to see that none are hanging 
slacker than the rest. He takes up in 
his band such as are slack, and draws 
them tight, keeping them so tiU he 
reaches the upper end, where he cuts 
the yarns to a length, again adjusts their 
tightness, and joins them altogether in a 
knot, to which he fixes the hook of a 
tackle, the other block of which is fixed 
to a firm post, called the warping post. 
The skein is well stretched by this tackle, 
and then separated into its difTercnt 
strands. Kach of these is knotted apart 
at both ends, 'i he knots at Uieir upper 
ends are made ^t to the h<yks of the 
cranks in.tbe tackle-board, and those at 
the lower ends arc fastened to the cranks 
in the sledge. The sledge itself is kept 
in its place by a tacMe, by which the 
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strands are again stretched in their places, 
and evcrjr thtn^ adjusted, so that the 

sletlp^'c stands stuiurt* ()n the walk, and 
then a proper weight is hiid on it. 'i he 
tackle is now cast oiT, and the crunks are 
turned at both efids, in the contrary di- 
recti on to the tw i-st of the yurns. In some 
kinds of cordag"p the cranks arc turned 
the sanne way with the 8i>uniing twist. 
By this the strandtt are twisted and bar- 
den ed up, and as they rnntruct by this 
operation, the sledge is dragged up the 
Vf&in. \V lieu the foreman thinks the 
stranda sufficiently hardened, which he 
estimates by the motion of the sit tlge, he 
orders tlie heavers at the crunks to stop. 
The middle strand at the sledge is taken 
frfP finom the cranic; this crank is taken 
ont, and a stronger one put in its place. 
The other strands are taken ott" from their 
cranks, and arc uU joined on the hook 
which is now in the middle hole; the tup 
is then placed between the strands, and 
being pressed home to the point ot their 
union, the carriage is placed under it, and 
it ia firmly fixed down : some weisfht is 
taken off the sledge. The heavers now 
begin to turn at both ends; those at the 
tackle-board continue to turn as they did 
before, but the heavers at the sledge turn 
in the opposite direction to their former 
motion, so that the cranks at both ends 
are now turning one way. By the mo- 
tion of the sledge-crank the top is forced 
away from the knot, and the rope begins 
to close. The heaving at the upper end 
restores to the strands the twist which 
they arc constantly losing bj the laying 
of the rope. The w orkmen judge of this 
by making a chalk mark on mtermediate 
points of the strands, where they lie on 
the stakes which are set up ulong the 
walk for their support. If the twist of 
the strands is diminished by the motion 
of closing, they will lengthen, iind the 
chalk mark will move away from the 
tackle-board; but if r!ie twist increases 
by turning the cranks at the tackle- 
board, the strands will shorten, and the 
mark will come nearer to it. As the 
clo^^ing of the rope udvances, the whole 
shortens, and the sledge is diaggcd up 
the walk. The top moves faster^ and at 
last reaches tlie upper end of the walk» 
the rope being now laid. 

In the mean time, the sledge has mov- 
ed several fikthoms from the place where 
it was when the laying began. These 
motions of the sledge and top must be 
exactly adjusted to^ each otlicr. I'hc 
rope must be of a certain length, there* 
fore the sledge must stop at a certain 



place. At that moment the rope siiould 
be laids that is, the top should be at the 

tackle-board. In tliis consists the address 
of the foreman. Tie has his attention di- 
rected botii ways. He looks at the 
strands, and when he sees any of them 
hanging slacker between tlio stakes than 
the others, he calls to t!>e heavers the 
tackle-board to heave more upon tliat 
strand. He finds it more difficult to re- 
gulate the motion of the top. It requires 
a considerable force fn keep it in the an- 
gle of the strands, and u is alw ays dispos- 
ed to start forward. To prevent or 
check this, some straps of soft rope'are 
brought round the staf}' of the top, and 
then wrapped several times round the 
rope behind the top, and kept firmly 
down by a lanyard or i a-idugc. This both 
holds back the top, and gTeatly n'^s'^ts 
the laying of the rope, causing' i lie sirands 
to fall into their places, and keep close to 
each other, whicli is soinctimes very dif- 
ficult, especially in ropes composed of 
more than three strands. It will greatly ' 
improve the laying the rope, if the top 
has a sharp, smooth, tapering pin of luird 
wood, pointed at the end, projecting so 
far from the middle of the smaller end, . 
that it gets in bet w een the strands which 
are closing. This supporls them, and 
makes tlieir closing more gradual and re- 
gular. The top, its notches, the pin, and 
the warp, or strap, which is lapped round 
the rope, are all smenrcd with grease or 
soap, to assist the closing. The foreman 
judges of the progress of closing chiefly 
by his acquaintance with the walk, know, 
ing that wlien the sledge is abreast of a 
certain stake, the top should be abreast 
of a certain other stake. When he finds 
the top too far down the walk, he slack- 
ens the motion at the tackle-board, and 
makes the men turn briskly at the sledge. 
By this the top is forced up the walk, and 
the laying of the rope accelerates, while 
the sic !;::*- remains in the same place, be- 
cause- Uic strands are losing their twisL 
and are lengfthening, while the clofed 
rope is shortening. When, on the other 
hand, he thinks the top too far advanced, 
and fears that it will be at the head of the 
walk before the sledge has got to its pro- 
per place, lie makes the men heave brisk- 
ly on the strands, and the heavers at the 
sledge-crank work suttly. This quickens 
the motion of the sledge by shortening 
the strands t and by thus compensating 
what has been over-done, the sledge and 
top come to their places at once, and 
the work appean to answer tbeinteotion. 
When the top approachtt the tacUe* 
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not caii»e the strands inimediatel> behind 
the top to close well, without ha> in?:: P^^'- 
viousl^ produced an ektravagunt degree 
of twitt in the hiteraiediite rope. The 
effort of the crank must therefore be as- 
sis'efl hv nuMi st'ttioned alon^ the rope, 
eacii turnt&lied wiUi a tool cailed a wool- 
der. This n a ttoot oeken etiok, about 
three feet lonp, having a strap of soft 
rope-yarn, or cordage, fastened on its 
middle or end. The strap is wrapped 
lound the hud rape, and the woncipaa 
works with the stick as u lever, twisting* 
the rope round in the din rtmn of thr 
crank's mutton. The wouiders should 
keep their eye on the men at the crank, 
and make their motion correspond with 
theirs. Thus they send forward the twist 
produced by the crank, without either 
increating or diminishing it, in that part 
of tlie ro[)e which lies between them and 
the sledge. Sucli is the general and es- 
sential proceiia ot ropc niaking The 
flhrea of hemp are twitted into y am8> that 
tfie\ may make a line of any leng^th, and 
stick anion;; c:ich other With a force equal 
to their own culiesion. The yarns are 
made into cords of permanent twiat by 
laying them ; and that we m a\ have a 
rope of any degree of strength, many 
yarns are united in one strand, for the 
same reason that many fibres were united 
in one yarn; ■uul in the course f>f tliis 
process It is in our power to give the rope 
a solidity and hardness, which make it less 
penetrable by water, which would rot it 
in a short while. Some of these purposes 
are inconsistent with others ; and the skill 
of a rope- maker lies in making the best 
compens.%tion, so that the rope may, on 
the whole, be the best in point of strength, 
phancy, and duration, that the quantity of 
liemp in it can produce. The following 
rule for judging of tlie weight which a 
rope will bear is not far from the truth. 
It supposes them rather too strong; but 
it is so easily remembered, that it may be 
of use. Multiply the circumference in 
inches by itself, and take thr fifth part of 
the prodtict,it will express tJie tons which 
the rope will carry. Thus, if the rope 
has six inches circumference, 6 timet 6 ia 
36, the fifth of which is 7^ tons. 

Sors jrorn, among sailors, is the yam 

of anv ropf luitwisted, but commonly 
made up ot junk; its use is to make sin- 
net, mats, &c* 

RORIDULA, in botany, a genus of ilie 
Pentandrta Monogynia chMs and order. 



diifteter; calyx fife4esved; 

corolla five-petalled ; anthers scrotiform 
at the base : capsule three-valved. There 
is but one species, viz. R. dendata, a na- 
^tive of the Cape of Good Hope. 

ROSE, in botany, the roae, a genus of 
the Icosandria Polygynia class and order. 
Naturai order of Senticosz. Rosaces, 
JuisieiL. Calyx pitcher-obaped, fire-deft^ 
fleshy, contracted at the neck; petals 
five ; seeds very many, hispid, fastened 
to the iuner side of the calyx. There are 
forty species. 

ROSACIC acid. During certain dis- 
eases, the urine, when it cools, deposits a 
peculiar substance, which has beeu deno- 
minated, from ita colour, which leMD- 
bles bricks, lateritious sediment. During 
fevers, this appearance of the urine takes 
place ; and in gouty persons, at the ter. 
mbiation of the paroxysms, it is veiy 
abundant. And when this suddcul} Hs- 
appears, and the urine at the same time 
continues to deposit this substance, a re* 
lapse may be dreaded. It appears in the 
form of red flakes, and adheres strnn;r!5r 
to the sides of tlie vessel. If the urine be 
heated, this sediment is again dissolved. 
This substance was ibrmeiiy considered 
by chemists as the uric acid. If into fresh 
urine, a little nitric nrid is dropped, it 
becomes muddy, and a precipitate H 
formed The nitric acid and the substance 
to which the name of rosucic acid has 
been given combine together, and are 
deposited. The unc acid being moA 
less soluble than the rosacic acid, it is 
very easy to separ.ite them. All that is 
necessary is, to pour boding water on the 
sediments, and to wash them on the HIM 
filtf r, in which case the uric aeid fciuiiii 
behind. 

ROSMARINUS, in botany, a genus of 
the Diandria Munogynia class ana OIMR 
Natural order of Verticillat«. 

Jussieu. Essential chnrnrterr coroul 
unequal, with the upper hp two-partcflj 
filaments long, curved, simple, with » 
tooth. There are two Specidi viz. R* 
officinalis, officinal rosemttj} sadB-COi- 
lensis, Chili rosemary. * 

ROT AC E.E, i n botany, the nsme ofme 
twentieth order in Linnxus's Fragments 
of a Nitnrrd Method, consisting of plants 
with one flat, wheel-shaped petal. Among 
the genera of this order is the genOHi* 
the root of which is a well-known stoma- 
chic, and makes a princ pal ingredient m 
bitters. The plants grows plentifully m 
the- mountainous parts of Germany, fro'" 
whence the roots an brought to Bifhiiit 
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ibr medidnal purposes, llie cittiis» or 

rock -rose, and the bypinoam, or St. 
John's wort, have been annexed also to 
this Older. It may be observed, that 
gum Iftbduiim » an odoriferous balsamt 
or renUf which is found on a species of 
the rock -ro';e, vir the cistiis lailanifera, 
that grows naturally in the JLevant. This 
substance is collected by the nathres by 
means of leathern thongs, rubbed gently 
over the sui-face of the shrub which pro- 
duces it. From a species of the hyperi- 
cum an oil is extracted, that proves an 
excellent vulnerary. 

KO'i'AT.A, in botany, a genus of the 
Triandna Monogynia class and order. 
Natural order of Caryophyllev. Essen- 
tial ehancter » oalvx three-toothed t co- 
rolla none ; capsule three-celled^ many- 
seeded. There is but one species, viX' 
JL vertidnaris, » nativtt of «e Eatt In- 
dies 

ROTATION, in geometry, a term 
chiefly applied to the circumvoluuon of 
any aumee round a find and immoveable 
BnOt which is called the axis of its rota- 
tion, nnd by such rotations it is, that so- 
lids are conceived to be generated. The 
late ingenious M. de Mmm riiows how 
sotids, thus generated, may be measured 
or cubed. His rnetliod is this : for the 
fluxion of such soUds, take the product 
of the fluxion of the absdsa, multiplied 
by the circular base ; and suppose the ra- 
tio of n squaie to the circle inscribedinit 

to be|$ then the equation ezpteising the 

nature of any circle, whos^ diameter 
is 4, is ^ ^ s x — dp X. Thercfine 

4 X X* y ^ fluwon of a por- 

n 

tion of the sphere ; and, consequently, 
the portion itself 4| dxx — x "I ar'» and 

the circumscribed cyhnder is ; 

and therefore the portion of the sphere is 
to the portion of the circumscribed cylin- 
der, as — ^ to J — X, 

BOTHIA, in botany, so named in ho- 
nour of Alhrecht Wilhelm Roth, physi- 
cian at Bremen; apenusofthe Synfi^ene- 
sia Folygamia ^qualis class and order. 
Natuml order of Composite Scmifloscu- 
losx. Cichoraceae, Jussieu. Essential 
character : calyx many-leaved, in a single 
row, equal, woolly ; receptacle in the ray 
Aaffy, in the dnik vittose t seeds in the 
ray bald, in the disk pappose. There is 
only one species, riz R. andrjaloidef? 
KO'l'TBOLLLiA, in botany, so named 

itt memory cf GhiialiMi ftQiiMSbM)» 



Professor of Botany at Copenhagen ; % 

genus of the Polygamia Monoecia cla» 
and order. Natural order of Gramina, 
Urammeae, or Grasses. Essential charac- 
ter t rsehiaj(nnted,roiindish,inmo8tn>e- 
dcs filiform t calyx ovate, lanceolate, fiat, 
one or two valved ; florets alternate on a 
flexuose racbia. There are seyenteen 
species. 

ROUND, in a military sense, signifies a 
walk which some officer, attended with a 
party of soldiers, takes in a fnrtifiod place 
around the ramparts, in the night-time^ 
in oi^er to see that the sentries are 
watchful, and every thing in good order. 
The sentries are to challcnt^f' the rounds 
at a distance, and rest their arms as they 
pass, to let none come near them { atid 
when the round comes near the guttd» 
the sentry calls aloud, Who comes 
there i** and being answered, ** the 
rounds {** he says - stand and then cslb 
the corporal of the guard, who draws his 
sword, and calls also, " Who comes 
there }** and when be is anwered, ** the 
rounds,'* he who has the word adranees, 
and the corporal receives it with his 
sword pointed to the giver's bre.ist. In 
strict garrison, the rounds go every quar- 
ter of an hour. 

ROUS SEA, in botany, so named in me- 
mory of the celebrated Jean Jacques 
Rousseau j a genus of the Tetrandria Mo- 
nogyuis class and order. Essential cha- 
racter: calyx four-leaved; corolla one- 
petaUed, bell-shaped, four-cleft, inferior ; 
berry quadrangular, many-sccdcd. There 
is but one species, y4x» R. umplex, this 
is a small climbing shrub, found by Com- 
merson in the island of St. Mauritius. 

ROXBURGHIA, in botany, so named 
in honour of William Roxburgh, M. D. ; a 
genus of the Octandria Monogynia class 
and order. Essential character: cal^x 
four-leaved; corolla four-petalled, m- 
wartlly keeled; nectary four, awl-shap- 
ed ; leaflets on the apex of the keel of 
the petah, converging; anthers linear, 
sessile in the grooves of the keel; cap- 
sule one-celled, two-valved; seeds many^ 
inserted in a spong^y receptacle. There 
is hut one species, viz. U. Gloriofoidea, a 
native of Coromandel, in moist valleys 
between the mountain^ flowering in wc 
cold season. It is the Canipoo Tiga of 
the Telinsrae!. 

uo VALUES, are the rights of the 
King. See FnanooATiTie. 

ROYAL Ejcchonsre. The term royal, 

applied to thf Exchange of London, ori - 
ginated with Queen Elizabeth, a princess, 

whoj though tiactnxtd with the aibhraiy 
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prejudice of faer tiiBe> detervet the 
Ifmiefulfenenbrance of her countiymen 

for many wisf and extremely beneficial 
acti, equally contribiuii^ to increase the 
political ami eomaercial prosperity of 

EnKlaniL 

The word Exchange is certainly impro- 
perly, applied to a buildin|f in which the 
act of esohangiiig or baitetinip takes 

place ; but we are not the only people 
who thus misuse the appcllution, as many 
towuson the Continent have their I'laces 
do Change. We know nothing more of 
the Bourse (synonymous with Exchange) 
frequented by the merchants of l.ontion 
before the reign ot Elizabeth, except, mat 
it was Htuatai in Lombard Street. It ia, 
however, reasonable to suppose, tliul It 
W is loo inconsiderable in Its exttrit, or 
hud uccooie ruinous by that penuci, us 
Sir Thomaa Greaham tlien entertained 
thoughts of exerting his influence to ren- 
der f. l!ow-citizi:ns yri rs.sentiul ber- 
V'ice, at llic haiae time iinpruvc Lis 
own property. 

Ills sing^ulur, that a people, celeb rut cd 
for their rommert i.*! enlirpnse tVoni 
the very foutidatioii ot ilieii mcliupulis, 
ahould have proceeded through many 
'"cntiiries, contented with transacting 
tiuir business at cusiul und uncertain 
meetings, when it bccnt& su obvioHs to 
their posterity that a rallying point is ab- 
suliiiel} neccssar}', where atradcr may, at 
a fi\ed uud certain liour,see and converse 
with thube connected with him in com- 
merce, and meet with pvrchasera for bis 
commodities. 

There cannot exist a doubt, that num- 
bers ul the citizens ot Loudon felt the ne- 
cetttty foran established and convenient 
Exchange, which may be supposed truni 
the faint attemptmade inLonibai'd Street, 
and which might have suggested the plan 
afterwards executed by Gresham, whose 
vcrv extensive concerns maile him more 
particularly sensible of the deficiencies of 
London in this instance. The circum* 
stances attending the founding of the ori> 
ginai Exchange on the present ^ite, have 
contributed to convey all the honour of 
the underuking to Sir Thomas, when, in 
truth, be was oiily an uciive partner in 
that honour; as it as an indispvitable fact, 
that the Corporation of JLondun purchas- 
ed, at the expense of the city, not less 
than eighty houses, and the ground on 
which tney stood, for the sum of four 
thousand pounds : these they ordered to 
1>e taken down, and the earth prepared 
forbuildinj^ a magnificent Structure. 

U wiii be per«^iTod isQU^ Uus i|at«- 



meat, that the obllectiYe body of the cilf* 

zcns was by no means deficient in their 
uislus to second the views of Gresham, 
who engaged to erect the Exchange at 
his own expense, and the patties were 
mutually to enter into conveyances of 
the ground and bnildingf to each other, 
that their dei^cendants und successors 
might for ever possess a joint and equal 
property in the mbsequent profits of the 
concern. This covenant was fuithfuUy 
complied with by the Corpuratiun, but 
Sir Thomas neglected to execute his pait 
of it. Hence it must be admitted, that 
tlie latter has no claim to the exclusive 
gratitude of the natives of London; on 
the contrary, it is very evident, the pa* 
triotism of the act should be divided be- 
twcf-n the then Lord Mayor, Aldermen, 
and tjuuucil, and iiresham; with thisad- 
roisnon in his fitvour^ that it is more thsn 
probable the Corporation would never of 
tliemselves have conferred an £jcchaqge 
on the city they governed. 

Sir Tbomaa bid the first stone of the 
edifice on the seventh day of June, 1566, 
which wag completed with brick, and so 
contrived as to render the reimbursement 
of his expenses as certain as hunmn fore^ 
siglit would permit. This he supposed 
m^h* be accomplished by the fines and 
rents accruing fi-om a very considerable 
number of vaults and shops, which tnelos* 
ed the urea intended for the ostensible 
purposes of the building. The novelty 
of tins arrangement operated greatly in 
his favour, and the shops let rapidly; but 
the vaults, as our ancient writers term 
tbeiTi, being partly under grotind, and 
consequently equally durii. and damp, 
were but partially occupied. Sensible of 
his mistake, and determined to retrieve it 
if possible, he resolved that his future 
tenants should take the vaults with the 
shops at eig^ht marks per annum; and 
they proceeded thu> for some time, till at 
length it was fuliy ascertained the public 
would not be compelled to descend to 
purchase commodities in the dark. The 
tenants, therefore, unanimonsly resolved 
to otler him four pounds per annum for 
the shop only, resigning all claims to the 
vaults. This the knight immediately ac> 
cepled, and let them to merchants for the 
reception of packages, and large quanti- 
ties of pepper, whico article is still depo- 
sited i n those of the present building. 

While the projector of the Exchange 
expioyed eveiy engine to increase his 
profits on its erection, neither himself nor 
his colleagues were inattentive to its ori- 

giiudpurpQf^i lUKltliiojrQoiiMdnedltbit 
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tbou^h it was impossible the merchants 
and fruden of the city, and ihe foreigners 

who visited it, should not perceive the ad- 
vantages it offered them in the expediting 
their business, yet that they might be 
more firmly impressed on their minds, he 
had recourse to a stratagem which it was 
amply in his power to apply. 

During the reig^ of Edward V 1. apd 
Queen Mary, this enterprising^ merebant 
had bc cTi employed as tneir agent in pro- 
curini,^ loans on the Continent, and had 
conducted himself with so much prudence 
and success, that Queen EKsabeth en* 
trusted him with similar commisdons, 
particulrirly at Antwerp, where he pro- 
cured her large sums. This method of 
proceeding did not, however, aocoid with 
the pntriotic views of our great traidkr* 
who coi5tri\ ed to prevail upon the sove- 
reign lo apply to her own subjects for as- 
sistanee, which he more than once afford- 
ed her himself, with much profitable ad- 
vice oil tinancial matters. The stratagem 
alluded to was the prevailing on the 
Queen to go in solemn procession to the 
new Exchange, and there proclaim it 
such, under the additional sanction of her 
royal protection and recommendation. 
Had this monarch been less attached to 
splendid exhibitions of regal state, the 
claims of Sir Tliomas on her pratitnde 
were sufiicientiy powerful to demand a 
ttill ^ater favour. It is not therefore, 
to be wondered, that she readily con- 
sented to perform !ier part, particularly 
as it was intimately connected wtth the 
fhtnre welfare of her good city of Lon- 
don Accordingly, after due preparation, 
her Majesty departed from Somerset 
House, in the Strand, on the twenty-third 
of January, 1570,att«fnded by the ofltoers 
of her court, and a train of nobilitj-.to the 
mag-nificent residence of SirTJiomas, who, 
at a very great expense, provided a most 
eoperb entertainment for his royal guest, 
her attendants, and the principal citizens; 
after whicli tlip whole party went to the 
new edifice, where every ijossible display 
of rich goods was made in the shops, tiie 
occupiers of which, delighted with the 
Con(!escensinn oftheir Queen, endeavour- 
ed tu exceed each other lu gratiiying her 
curiosity, and expressing their loyalty and 
gratitude. The moment, at length, arriv- 
ed for the accomplishment of thi«! u'ell- 
coucerted plan; and Sir Ihomas and the 
citizens bad the satisfaction of hearing a 
111 r.dd proclaim the place a Royal Ex- 
chuTiP-c by the '^nund of trumpet, St the 
expret»^ cumniaud uf her Majesty. 

It appeared suffideo^ pliun tfkef the 

YOImX. 



decease of Sir Thomas Gresbam, that he 
had not erred hi his calculations on the 
probable profits of the Exchange, as it 
was known that his lady received 751/ 5*. 
per annum in rents from it. And this re- 
salt is predsely what « generous citizen 
would wish, that public advantage should 
be attended with private benefit to the 
successors of a pubUc benefactor. The 
difficulty attenlling procuring the perusal 
of the arch ives of the different institutions 
of London has hitherto prevented the 
historian from giving a sketch of the ex- 
isting contieetion between Ae estate of 
Sir l*homas Qresham, held by the Comi- 
pany of Mercers and tfie City of London ; 
but it is certain that, after the year 1596, 
an the affairs of 8hr Thomas Gresham's 
trust were managed by a committee of 
four aldermen and ei^ht commoner*? on 
the part of the Corporation » and by the 
master, wardens, and eight i^tbe eoort of 
sasistants of the Mercer"s Company. 

The dreadful calamity of 1660 destroy- 
ed the old Boyal Exchange, wiien only 
834^. 8ff. Sdl belonging to the Gresham 
trust remained in the coffers of the Com- 
pany ; nnd yet the persons composing: it 
contrived to employ labourers to remove 
the rains within six months afterthe eon- 
fiagration occurred, in order to prepare 
the ground fnr the presejv structun ; and 
on the twenty -fifth of !■ ebruary the King 
was petitioned for a supply of Portland 
stone. In September, 1667, the coniUiit- 
tee appointcil to superintend the rebuild- 
ing of the Exctiange, submitted their plans 
snd elevations to toe inspection of Chariee 
11- at the same time requesting- permi'^b-inn 
to project the South portico into Cornhill. 
They had soon the satisfaction of hearing 
that the first were highly approved o^ 
and that their request was granted. On 
the t\\ cnty-third of October, m tlie above 
year, tl»e monarch went lo the site, and 
placed the base of the piUar on the west 
side of the north entrance, after v.diich he 
accej>ted of a liandsome entertainment, 
provided at the joint expense of the City 
and Company of Mercers, and served un* 
dcr a tcmpr^rary buildinp;- erected on the 
Scotcli w iilc. in return tor this hospitali- 
ty, the k.ing knighted the Sheriffs Gan- 
den and Devis, snd gave 20/. in gold to 
the worlancn .Tames, Duke of Yorl^ 
laid the tirsl stone of the eastern pillar, 
on tlie thirty-first ol OcLober ; and on the 
eighteenth of the following month Prince 
Rupert placed that on the cast side of the 
sotith entrance, each being entertained in 
a sumptuous manner. 

The Committee nmpeethii; t)|s phm 
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iBtde by Mr. .ferman for rebuilding the 
£xcbaiure,oD Uie 9th ui December, IGG^t 
molted ** tlm porticoB should be built on 
the north ftndiouth fidet, according an hit 

Majesty ?1e'?)res, and as are described in 
the nfuresaid draft . and that the liouses 
•bftll be built on the hewboTtheMid por- 
ticos, and shops underneath " Mr. Mai- 
colm bas collected many particulars rt^lat- 
ing to litis noble edifice, in his " Londini- 
mil RrdiviTuoi*** and emongat oUien, the 
following extract (mm a book produced to 
m Committi'c- ut iht- House of Comrnofis, 
1747. " The said book begins the 27 »h oi 
October, 1666^ and enda July 12, 1676 ; 
and it thereby appears that the tutal ex 
pense of t ebiitlding the Koyal Kxchanj' C; 
amounted unto 58,962/. ; the Company's 
moiety whereof was the aum of 29,48U 
To dt fr.iy whicli expense it appeared the 
Company were obliged to borrow money 
upon their &ea), insomuch tliat, in the year 
1682, thejr had taken up inortey on their 
bon«l8, on itcroanlof the trust nf Sir f'lu^- 
inaD Gi eahau), to the amount ol 45,795/." 
It appeared on thisoccasinn, from the evi- 
dence of a Mr. Crumpe, that the Com- 
pany had hiihcrtn rnntributed equally 
with Uie city in the repuirin^^ of the Hoy- 
ll Bxebanige, and paying Sir I'humas 
Gresham'i lectures and charitiea; and 
that, in or abo^it the vcar 1729, one of 
the lecturers of 8h i l omas Gresham fil- 
ed a bill in Chaneei> , against the city of 
London, and the Mercera* Company: to 
answer which, it became necessarj' to 
draw out and state an account between 
Ihe Mercera* Company and Sir liomas 
Gresham s tru^t eftates ; as also between 
the City and Company and the s;iid csinfe; 
and, accordinglv, such accounts were 
drawn up : and thereby it appears, that 
there was due to the Mercera* Company, 
for ilteir moiety of the expense of build- 
ing tiic iiuyal i-lxcU^ge, and other pay- 
tnenta up to that time, the aum of 100,6591, 
18« lOrr* Mr. Cawne, the then Clerk of 
the Company of Mercers, produced a 
continuation of this account to tiie Com* 
mittee above mentioned, down to 1745, 
vhcn the principal and interest amount- 
ed to the enormous turn of i42,885/. 7«. 
Id. 

In the y<»ar 1767, it was represented to 

the legislature that essential repairs were 
required in different purts of the Royal 
Exchange, which procuied a grant of 
10,000/ , and these were completed under 

the f1 rrrtion of Mr liobinson, sun'eyor, 
who thought proper to rebuild the weal 
tide. 

Mug the IhM ocoipted in rebuiUing 



the present structurf , the merchants of 
London transacted their business at 
Greaham College ; and the new butlding 

waaopened fen- that purpose, September 
28, 1669: in 1703, the following notice 
appeared in the public papers: *'An act 
or the Lord Ma>or ami Court of Alder- 
men is affixed at flu Exchange, and other 
places in this City, by which all persfin^i 
are prohibited cominji upon the liuyal 
Exchange to do busineaa before tbe 
hours of twelve o'clock, and after the hour 
of two. till evening chancre Wlicn-in it is 
further enacted, that for a quai-icrof an 
hour before twelve the Bxchaiige boll 
shall ring, as the signal of change time ; 
and shall idso he^^'in to rm^ a quarter of 
an hour betore two, at wliich time the 
change shall end : and all persona slmll 
quit it, upon pain of being prosecuted to 
the utmost, according to law. That the 
gates shall then be shut up, and continue 
so tilt evening change time ; which diaD 
be from the hours of si.x to eip:ht t'lom 
L;u!} .cla\ till Mirh.ielmas, and from Mi- 
di aeimas to Latiy day from the hours of 
four to six ; before and after which hours 
the bell shall r'lni'' as above said. And it is 
further enacted, that no persons shall as- 
semble in companies, as stock-jobbers, &c. 
either in Exchange Alley, or placea adja- 
cent, to stop up and hinder the passage 
from and !o the respectivf Imnscs there- 
abouts, under pain of being iiuniediiitely 
carried before the Lord Mayor, or other 
Justice of tlic Pence, and prosecuted.*' 

There are at present numerous shops 
encircling the Royal Exchange, but they 
are confined to the ground floor, under • 
the archc«; or pia/za; miiny ) ears past 
the upper rooms were used for this pur- 
pose, and it has been said to the amount 
of two hundred. Lloyd*a Coffee Houae 
now occupies the greater part of the up- 
per story. 

Before the present unhappy war, the 
Ro^al fixcliange of London presented an 

epitome of the wfirhl, where speclniens 
of all the varieties of man nnght be seen 
and atttdied: in which point of view it 
was equally valuable to the philosopher, 
lis to the merchant for his extended |)ur- 
suits, nor was it less useful to the oH- 
server of tiie manners of diflerent na- 
tions : now, tinfortunately, neither the 
philosopher, the obsener of manners, 
nor the merchant, finds it a place of its 
original attraction. The frantic decrees 
against tbe commerce of England, on tbe 
continent, nnd ihc necessary reprisals of 
our own government, are' the r-^nse?! 
which hare rendered the area ui the 
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Boyal Exchange a splendid desert, dom* 

part'fl to wfuii it had been ; hwx the en- 
terprising spinl of onr traders, which 
outstrips uli the cold calculations of poli- 
ticiun^, may serve to convince the world, 
thai thoug'Ii tliis spirit m iy he checked 
for a short time, ii can never be extin- 
guished, aor will all the powers of the 
enrth combined produce the ^wth of 
grass between the stone* of its pave* 
ment. 

The architectural decorations render 
the exterior and interior fronts of the 
Royal Bxchunge an ornament to the vast 
metropolis of England. The fiirm is 
square, and the area the same ; there are 
four ^tes which face the cardinal points, 
but the pnnciple is in Corninll. Mr. 
Malcolm informs u.s that the statutes of 
George I. and tSeorge il. are by Kys- 
. btSMsk; his present Majesty's by WW- 
ton, which wns erected in March, 1764; 
ajid that most of the Kings previously to 
Charles IL were scuipturedby Gibber; 
tbiit of the Istter Ring, which originally 
stood in the area, is the work ot'Grinlin 
Gibbons, the unrivalled carver in wood; 
those uf Charles I. and II. on the prinei* 
pal front, are by Bushnell. The statue 
of Charles U. in the area, was a few years 
since replaced by another in a Roman 
habit, the performance of Mr. Spiller. 
We shall conclude this slight sketch of 
the history of the U03 al Exchange with 
a brief description by the author Just 
i^entioned. Tlie grand gateway is in the 
centre intercohimniation of four Corin- 
thian pillars, which are the whole height 
of the front, and have a complete entab- 
lature, the great arch reaching to the 
architrave In the attic, directly over 
the gate, are the royal arms, and this 
forms the base of the steeple, on which 
there are three gradations, or stories, 
each hounded by pilastei-s and pillars, 
with entablatures and buliistradcs, and 
busts in place of vases, the usual orna< 
menis of this sort of magnificent edifices t 
except the third* which has pedimeDtt 
on cuch side, with a cupola arising from 
the centre. On this is a globe and gilt 
grasshopper. 

Over each side intercolumniation of 
the front are circulnr pediments ; above 
thf m are attics and iialust rades, with the 
Hercers^ crest» and the City supporters. 
The lesser entrances have divided pedi- 
ments, and over ihem Corinihian niches, 
and pediments con aining statues of 
King Charles the First and Second The 
wings of the front are five ai-ches in 
teiigtby on each side of the gates, three of 



IbeseformapiaBn^fhe two teniiifiiii^ 

retire into the main building. The base- 
ment in which they arc turned is fustic^ 
and the story above them Connthiai^ 
with four pillariy an entabbture, and ba» 
lustrade. The three windows of the 
projection, and those of the building, are 
exactly attic in liieir borders, though 
placed in Corinthian nitercolumniatlons. 
The four wdes of the quadr<ingle are 
magnificent, and richly decorated with 
the basement arches of the walks, the 
cornices over them, the niches, ststuei^ 
pillars, circular windows, entablatures, 
and balustrade, all in correct proportloo 
and arrangement. 

BOYENA, in boUny, Jl/rUan Uaddei^ 
nw/, so namcf! in honour of Adrian Van 
Royan, a genus of the Decandria Digynia 
class ami order. JSatural order of Bi* 
comes. Guaiacanae, Jussieu. Essential 
cliaracter: calyv pitcher-shaped : corolla 
one-petalled, with the border rcvolute; 
capsule one-celled, four-valved. There 
are seven species* 

HUB I A, in botany, madder^ a genus of 
the Tetrandria Mono^nia class and or* 
der. Natural order or Stellatae Rubia- 
ceae« Jussieu. Essential character: coroU 
la one-petalled, bell-shaped ; berries two, 
one-seeded. There are seven species. 
See llannsR. 

RUBRIC, in the canon law, signifies^ 
title or article in certain ancient law- 
books i thus called because written, as 
the title of the chapters In our ancient 
Bibles are, in red letters. Rubrics also 
denote the rules and directions given at 
the beginning, and in the course of, the 
liturgy, for the order and manner in 
which the several part*i of the office aro 
to be pertbrmed. There are general 
rubrics and special rubrics, a rubric fof 
the commanton, 8cc. In the Homiib 
missal and breviary are rubrics for ma- 
tins, for lands, and translations^ heatifica* 
tions, commemorations, Sic. 

RUBUS, in botany, the roapbrery^ a 
genus of the Icosandria Polygynia class 
and order. Natural order of Senticossc. 
Rosaceae, Jussieu. Essential character: 
calyx five*clcft ; petals fives berry com- 
posed of one-seeded acini. There arc 
thirty-two species; among which is the 
R. idaeus, or common garden raspberry, 
too well known to need a particular de- 
scription : it is found wild in man) parts 
of Europe, particularly in rocky moun- 
tains, moist situations, woods, and hedges. 
The varieties of the rsspbeny are, the 
red-fruited, the w(iiio>fraited, and the 
twice-bearing. 
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RDBT. See Cowowwum* 

RrBT, in liera!iln% denotes thr red co* 
lour wherewith the arms of noblemen 
are blazoned i being the same which iu 
tlie annt of otheii* not noble, ie* caUod 

KUDBKCKIA, iu botany, so named 
from Olaus Rudbeck,fatherandson,pro- 
fctMii of botany at Upaal, a genus of the 

SjTig'enesia Pnh ^^nmia Fni^tranea class 
and order. Natural owler ot Composite 
. Oppostifoliar. Corymbifenc, Jussieu. £»• 
aential character: calyx with a double 
row of sc:des ; crown of the seed a four- 
iof>tlied rim : receptacle chafl^* conical. 
There are seven Bpecies. 

RUDDER, in navigation, a piece oftim. 
ber, turniiif; on hinges in the stern of the 
and which, oppoung sometimes one 
nde to the water, and sometimes another, 
turns or directs the veaiel this waj or 
that. Thr nifldrr of a ship is a piece of 
timber huag on the stern posts by four 
or five irooOiooka, called ointles, serving 
as it were for the bridle of a ship, to turn 
her about at the pleasure of the steers- 
mam The rudder being perpendicular, 
and «ithoat«aide the ahip, another piece 
of timber is fitted to it at right angles, 
which comes into the ship, by which the 
rudder is mana^^ed and dij*ected. TJiis 
latter properly is called the helm or til- 
Tor; and sometimes, though improperly, 
the ni.ldcr itself The power of the rud- 
der IS reducible to that of the lever. As 
to the angle tite rudder ahould make 
with the keel, it is shown, that in the 
working of ships, in order to stay or hear 
up liic soone&t possible, the tiller of the 
rudder ought to make an anele of 559 
•f'ith the keel. A narrow rudder is best 
for a ship *s sailing, provided she c:\n fee! 
it, that is, be guided and turned by it : 
ibr a broad rudder will hold mudi water 
when tlie helm is ],u\ over to any side ; 
butifaship h;a(i a fat quarter, so that 
the water cannot come quicic and strong 
to her rodder, she wUI require a hraad 
rudfh r The aft-most part of thefttddcr 
is called the rake of the rudder. 

RUDOLPHINE 7V*W«, a set of astro- 
nomical tables that were publMiedby Um 
celebrated Kepler, and so caller! from the 
Emperor Rudolph, or Riido!y>hn««. 

RUELLIA, in botany, named in ho- 
nour of Joannes Riiellins,a genua of the 
mdynamia An^jiospcrmia class and order. 
Natund order of Personrtta:. Acanthi, 
Jossieo. Essential character : calyx five- 
parted ; corolla Bubcaropanuhte ; stamens 
approximating by pairs ; capsuU opening 
by elastic teeth. There arc fort^-tbreo 



species. Swarts observes, that tlie Ruel- 

lix arr vorv ncnr allied to the Justicia, 
ni tt)eir uatural order, flowers, fruitf and 
habits. 

RUIZIA, in botany, so named, in ho- 
nour of Don Mtpolito Ruiz, a genus of the 
Monadelphia Poiyandria class and order. 
Natural order of Columniferae. Malvacex, 
Jussieu. Essential character ; caljrxdoa- 
ble, exterior threc-lcavGd : st3'les ten; 
capsule ten, one-celled, two-seeded, close- 
ly cohering. There are three species, 
all natives of the Isle of Bourbon. 

HULE, in arithmetic, denotes an ope- 
ration performed with figures, in order 
to discover sums or numben unknown. 
The fundamental rtUes are, addition, sub- 
fraction, multiplication and division. But 
be Hides these, there are other rules, de- 
nominated from their use ; as the ittle of 
AaaioATrov,FftuowsHip, Ixmowr^Pmsc- 
TicE, REnrcTiox, &c. which ace in ttie 
alphabetical order. 

Bon ^TVes, Geunnr Jlitfe, or Bols 
9f Proportion^ is one of the most essential 
rule'? of arithmetic ; for the foundation of 
which see the article FaopoRTioa. It is 
called the Rule of Three, from having 
three numbera given to find a fourth ; 
but, more properly, the Hule of Propor- 
tion, because by it we find a fourth num- 
ber proportional to three given numhiini s 
and because of the necessary and exten- 
sive use of it, it is called the Golden 
Rule. But to. give a definition of it, with 
regard to nttmhers of particular anid de- 
terminate things, it is the rule by whtclt 
we find a number of any kind of things, 
as money, weight, &c. so propc^ooal to 
a given number of the same tfaingt^ as 
another number of the same or different 
thin^ is to a third number of the last 
kind of thing. For the four numbers that 
are proportional must either be all ap- 
plied to one kind of things; or two of 
them must be of one kind, and the re- 
maining two of another: because there 
can be no proportion, and conaeqoentljr 
no comparison of quaotitiea of different 
species : as, for example, of three shil- 
lings and four days ; as of six men and 
Ibur yards. All questions that fell under 
this nile ma^ be <fistinguished into two 
kinrls: the first contains those wherein it 
IS simply and directly proposed to find .a 
fourth proportional to three given mdiU 
bers, taken in a certain «ivte; -tf it 
were proposed to find a sum of money so 
proi^ortioned to one. hundred pounds, as 
stzty-lbar pounds ten shiRinga ie to cigh - 
teen pounds six shillings and eight-pence, 
or as forty pounds eight ihiilinga ia to six 
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tains all such questions wherein we are 
left to discover from the nature and cir- 
cumstances of the question, that a fourth 

Jiroportioaal is sought ; and coaMqueiit- 
y, how the state of the proportion, or 
comparison of the term, is to be made; 
which depends upon a clear understand* 
ing^ of the nature of the queitioii and pro- 
portion. After the given terms are duly 
ordered, what remains to be done is to 
find a fourth, proportion. But to remove 
all diffitfnitiea as much at 'poarfble, the 
whole solution is reduced to the follow- 
ing" general rule, which contains what is 
neccMuuy for solving such questions, 
^Mtaii^.the atate of the proportion ia 
fi:iveatt ih order to which it is neeeaaaiy 
to premise these observations. 

1. In all questions that fall under the 
MomSitg roiethtere ia a aapiMiition and 
a demand : two of the given numbers con- 
tain a supposition, upon the conditions 
whereof a demand is made, to which the 
other ^ent^rm helongs ; and itia there* 
fore said to raise the question ; because 
the number soug-ht has such a connection 
with it as one of these in the supposition 
haa to the other. Per example ; if tbaee 
yards of cloth cost 4/. 10*. (here is the 
supposition) what are 7 yards 3 quarters 
worth liere is tiie demand or question 
raised upon 7 yarda 3 quarterB* and the 
former supposition. 

2. In the (juestion there will sometimes 
be a sui)ertluous term ; that is, a term 
which, though it raakea a cireomatanoe 
in the question, yet it is not concerned 
in the proportion, because it is equally so 
in both the supposition and demand. This 
auperilaoiia term la alwajw known b v be* 
ing twice mentioned, either directly, or 
by some word that refers to it. Example, 
if three men spend 20/. in 10 days, how 
much, at that wtet^wlll they spend in ^ 
days? Here the three men ts a super- 
fluous term, the proportion being among 
the other three given terms, with the 
mmber aought ;■ aa that any nimber of. 
Bien may be as well supposed as 3. 

Rule 1. The superfluous term (ifthere 
is one) being cast out^ state the other 
tkfee termaOmas ofthetwotermauithe 
supposition, one is like the thing Mught 
(that is, of the same kind of thing the 
aamc way sppUed;) set that one in the 
second or mtdite place i the other terra 
of the supposition aet in the first place, 
or on the left hand of the middle ; and 
the term that raises the question, or with 
wlneh tiie anawer ia cnmcetedtaet iothe , 
tiblfd flMC^ or on the right hand; and 



Ana the extremes are Ifte one .snother* 

and the middle termfiketethiogaought: 

also the first and second terms contain 
the supposition, and the third raises the 
questfon $ ao that the third and fourth 
have the same dependence or connection 
as the first and second. 2. Make all tiie 
three terms simple numbers of the low- 
eat denominationa expvemed, ao that the 
extremes be of one name. Then, 3. Re- 
peat the questions from the ntjmbersthus 
stated and reduced (arguing from the sup- 
poaition to the denrnid,) and observe 
whether the number sought ought to be 
greater or lesser than the middle term, 
which the nature of the question, rightly 
eonoeived, will determine ; ami accord- 
ingly, multiply the middle term by the 
greater or lesser extreme, and divide the 
product by tht other, the quotient is like 
the middle term, and ia the oomplete an- 
swer, if there is no remainder; but if 
there is, then, 4. Reduce the remainder 
to the denomination next below that of 
the middle term, and dii^de by the same ' 
divisor, the quotient is another part of 
the answer in this new denomination. 
And if there is here also a remainder, re- 
duce it to Ae next denomination, md 
ttien divide. Go on thus to the lowest de- 
nomination, where, if there is a remain- 
der, it mu^ be applied fraction-wise to 
the diviaor ; and thoa you will have the 
complete anawer in a aimple or mixed 
number. 

Note. If any of the dividends is less 
than the divisor, reduce H to the next de- 
nomination, and to the next again, till it 
be greater than, or equal to, the divisor. 

' BxAMnia. 

Qest. 1. Tf 3 yards of cloth cost 8*. 
what is the price of 15 yards ? Ans. 40». 

or a: 

Work. 

ydi. 1. yds. 
3—8—15 . 
15 

y 3)120(40«?. 
Explanation. 3 yards and 8«. contaiit 
tiie auppoaitmn, and 9». ia lik» the thing 
sought ; therefore 8s. is the middle term, 
and yards on the left : then the demand 
aiises upon 15 yanls, and therefore it is 
ontherig^t. Again, from the nature of 
the question, it is plain that 15 yards re- 
quire more than 3 yards, i. e. the answer 
must be greater tl^an the middle term ; 
wherefore St. ia to be mnltiplied by^ 15 
yarda ; the product ia ISOf * which, dirided 
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hy 3 yards, quotes vHhoat « femaiii* 
der { to 40ff. or 2/ is the number sought. 

Quest. 2. \( )"> of sugar cost 2f. 9rf. 
what is the value ut ItiW.i Answer 12«. 

Work , 
a. d. n>. ' 
4-^:9—18. 

13 
18 

3J 
3 

ExpUnttion. Tbe supposition is in 4^5. 

and 2«. 9</., this last term being like the 
thing snnj^ht, wlilch is connected with 
ISlb. i wherefore the terms are stated ac- 
cording to the rule : then the middle tern 
being mixed, it is to be reduced to pence ; 
nntl theti :nvr'H' thus: iff) cost 18/A. 
must cost more ; liici ct'ore muUipiy 33fi. 
by 18/&. and divide tlieir product by 4 : 
the quotit-nt Is 148//. arii! 2 rt mains, 
which is to bp rrdticcfl to farlh iii^s, and 
the prochict (lividol by the Joinicr quo 
tient, gives 3 ; so the answer is, 146ri. 2 
farthings, or 12 . 4]'/. because 148<K is, 
by reduction, l2s 4tJ. 

Quest. 3. What time will 7 men be 
boarded for 25/. when 3 men paid 25/. for 
6 months ? .\ms\v. 2 months, 16 days, rec>' 
koning 2& days to 1 luonih. 

Work. 




7)18(3 
14 



Beni 4 

28 

7)ir:(l6day8. 

Explanation. The 25/ is a supcrnnons 
number ; t)ten the supposition is ui the 
3 men and 6 months, ana the demand re> 
gartls tlio 7 men : the terms heini,-^ all 
simple, you are to arj^ue Ih!!-? : it' i men 
arc boai Jed 6 monihb for "25i. (or any 
attm), 7 men will be boarvled for the sane 
a aimter time: tberelbre moltip^ • 



months by 3, and divide the piodiict 18 
by 7, whereby the answer is found to b» 

2 months and 16 d n s 

Note. The first two questions are what 
is called the rule of three dhrect, that is, 
where the third term, bein^ greater or 
less than the first, requires that the an- 
swer also be greater or lesser than the 
second teim. The last, ef the rule of 
three indirect, or reverses w*cre the 
third term, being greater or lesser th;m 
the first, requires the fourth conirarily 
lesser or greater than the second. But we 
have comprehended both in one general 
rule. And from this observation may be 
learned what qticationsare of either kSnd. 

RiTKB or Rinitft, an instrument of wood 
or metal, with several lines delineated 
on it, of ^re^i nse in practical mensura- 
tion. When a ruler ha.H the lines of 
chords, tangents, sines, &c. it h called * 
plane scale. 

The carpenter's joint rule is an instru- 
ment usually of buz, &c. twenty -four 
inches long, and one and a half broad ; 
each inch being subdivided into eight 
parts. On the same side with the^f* di- 
visions is usually added Gunter's imc of 
numbers On tnt other bides are the lines 
of timber and board measure ; the first 
becrinning at 82, and continued to 36, near 
the other end; the latter is numbered 
from Tto 36,4 inches from the other end. 
We shall point out some of the uses of 
this nde. 

The application of the inches, in mea- 
suring lengths, bread As, flee, is obinous. 
That of the Giinter*s line, see under the 

article GrxTKnN Ltttt. 

The use of the other side is that with 
which we are now concerned, t. The 
breadth of any surface, as board, glassy 
8cc. being gi^en, to fiiul how much m 
length makes u square foot. Pmd the 
number of indies the surfiice is broad, m 
the line of board measure, and right 
again*?! it is the number of inchi'<5 t ^^qoir- 
ed. 'i'hus, if the surface were eiglii uich- 
es broad* eighteen inches will be found 
to make a superficial foot Or more ' ea- 
dily thus: apply the rule to the bmadtll 
of the bo;ird or glass, that end, marked 
96, being equal with the edge, the other 
C(!ije ot the surface will show the inches 
and quarters of inches, which go to a 
square toot. 2. I'se of the table at the 
end of the board-measnre. If a surfaee 

bo nni- 'nch hroud. I\'>w nianv incht s ton?r 
will make a superfiLial toot ' Imik j\ the 
upper row of figures for one inch, and 
under it in the second mw is twelve 
Uiche% the anivner to the qu es ti on . 
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Use of the line of timber HMssure. This 

resembles the former; for having learned 
how much the piece is square, look tor 
that number on the line of the timber- 
meMure the space thence to the end of 
the rule is the leni^th, \v?\ich, th;it 
breadih, mukes a foot of timber. Thus, if 
tl>e piece be nine inches square, the 
length necessary to make a solid foot of 
timber is 21^ inches. If the timber be 
small, under nine inche-^ <;qu;ire, seek 
the square in the upper rank ot the table* 
and immediately under it it the feet an^ 
inches that make a solid foot, if the 
piece be not exactly square, but hrnndcr 
St one end tl^au the other, the method is 
to add the two together, and take half the 
sum for the side of the square. For round 
timber the method is to girt it round with 
a string, and to allow the fourth part for 
the ti& of the square i but this method 
ia erroneous, for hereby you lose nearly 
one-fifth of the true solidity; ihongh this 
is the method at present practised in buy^ 
ing and aelling timber. 

RuLS, C9fgtihfUt§ aUdingt is chiefly 
used for measuring the superficies and 
solidity ot umber, |ic. it consiirts of two 
TUleiB, each a ,foot long, one of whieh 
elides in a groove made along the middle 
of the other. 

On the sliding side of the rule are four 
fines of numbers, three nrhereof are dou<* 
hie ; that is, are lines to two radiuses; and 
one a sinp^te broken line of numbers; the 
three first, marked A, U, C, are figured 
1, 2, 3, tus. to 9: tad then, 1>3> 3, &ato 
10. The single line, called the girt-line, 
and marked D, whose radius is equal to 
the two radius^ of any of the other hues, 
ii broke rfbr tlie easier measurement of 
timber, and figured 4. 5, 5, 7, B, 9, 10, 20, 
30, &c. From 4 to 5 it is divided into ten 
parts, and each tenth subdivided into 2, 
and so on, from 5 to 6, %sc. On the baek 
aide of the rule are, 1. A line of inch- 
measure, from 1 to 12; each inch being 
divided and subdivided. 2. .A line of 
foot-measure, consisting of one foor, di- 
vided into 100 equal parts, and figured 
10. 20, 30. he The back i^art of the s!i(U 
iog piece is divided into inches, halves, 
fiiG. and figured from 12 to 34 1 so that 
wli«n drawn wholly out^ there may bo a 
measure of two feet 

Use of Coggeshah's Uulc for mcasur> 
ing plane siiperaeies." 1. To measure a 
square ; suppose, for instance, each of the 
sides 5 feet; set 1 on t!ir Inu' H, to 5 on 
the line A ; then against i on tiie line B, 
Is 25 feet» the content of the aquste on 
the line A« 3. To aeiiure a knv squire. 



Suppose the longest side 18 feet, and the 

shortest 10 : set 1 on Xhv linr I?, to 10 on ' 
the line A ; then against IH feet, on the 
line B, is 180 feet, the contents on the 
line A. 3. To measure avhomhus Sup- 
pose the sidf V2 fee**, nntl tlu Irii'rih ot a 
perpendicular let fall frr)ni one ct the ob- 
tuse angles to the opposite side 9 feet; 
set 1 on the line B, 13, the length of the 
side on tfie line A . thryi against 9, the 
length of the perpendicular on the line 
B, is 108 feet, the content. 4. To mea- 
sure a triangle. Suppose the base 7 feet, 
and thf 1( n ;^tli of the perpendicular let 
fall from the opposite angle to the base 4 
feet ; set 1 on the line B, to 7 on the line 
A; then against half the perpendicular, 
which is on the line B, is 14 on the line 
A, for the content of the triangle. 5. To 
find the content of a circle, its diameter 
being j^ven. Suppose the diameter 3.5 
feet : set 11 on tlie p;'irt 1 nc D, :o 95 on 
the line C ; then against 3.5 feet on D, is 
9.6 on C, which is the content of the cir- 
cle in feet. 6. To find the content of an 
oval or ellipsis. Suppose the loncj^r^t di- 
ameter 9 feet, and the shortest 4. X'lnd a 
mean proportional between the two, by 
setting the greater 9 on the girt-line, to 9 
on the lineC ; then against tlie less n?im- 
ber 4 on Uie line C 6, the mean propor- 
tional sought. This done, find toe con- 
tent of a circle, whose diameter is six 
feet; this, when found by the laiit article, 
will be equal to the content of the ellipsis 
sought. 

** Use of Coggeshall's Rule in measur- 
ing timber." 1**. To measure timber the 

usual w.-xy. Take the length in feet, half 
feet, and, if require*.!, quarters; then 
measure half way back i^n ; then girt 
the tree with a small chord or line, double 
this line twice very evenly, and measure 
this fourth part of tlie girt or perimeter 
In inches, haWes, and quarters. The di- 
mensions thus taken, the timber is to be 
measiurfd ;is if sqtuire, and the fourth of 
the girt taken for ilie side of the square, 
thusi set 13 an the gtrt-ltne D, to the 
length in feet on the end C : then against 
the side ofthe squ:»rc, on tlie g-lrt line 1), 
taken in inches, vuu iiave, on ttic line C, 
the content of the tree in feet For an 
instance : suppose tlie pirt of a tree, in the 
middle, be 60 inches, and at the lenp^h 30 
feet, to find the content, set 12 on the 
girt4tne and 30 feet on the line C ; 
then against 15, one-fourth of 60, on the 
girt-line 1). is 46.8 feet, the content on 
tlie line C If the length should be 9 
inches, and the quarter Of the girt 35 
inches I heie as the length is beneath a 
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r<K>t, rocmsure it on the line of foot mea' 

miTf, and sec wli:it decimal part of a f?>«>t 
It intike% wliich you will hnd .7S. Set 12, 
th w glbw » on tH« ciit-line, to 75 oa the 
fint ntJius of Uie line C, :uid af^ainst o5 
oil the girt line is 64 feet on C, for the 
content. To nteabure rouiiti limber 
tbe true wwy. The Ibnvor nethod, 
thmigii that g;enerally in use, is not quite 
jntt. To mrmstire timber uccunitely, in- 
toic:ul oi the potnt 1'2 on Uie gtrt-Unc, use 
sMtber, 10635; at which there 
N?«ould be p!:»ccd ;» centre-pin. Tliis 
1U.615 istlic side of a sqnnrr equal to a 
circie, wliotte diameter is 12 inches. For 
en instanee: teppote the lengfth 15 feet 
und i of the girt 42 ir r h.^, set tlie point 
10 635 to 15, the leng-tJi ; th' n nirainst 42 
OD the ^rt-Une is 2a3 feet fur the con- 
tent MMight: vhema, by the eonmon 
w:*y, fix— f tri&es only 184 feet, fn eflTert 
the common measure is only to the true 
measure, as 11 to 14. 3°. To measure a 
cube. Suppoie the tideeto be 6 feet 
rach ; set 12 on the jiirl-HneT). tn 6 on (' ; 
tiien ug^ainst 72 inches (the inches 6 teei ) 
OH liie girtdine, is 216 feet on C, which is 
the content required. 4f*. To measure 
unequally squared timber; that is, where 
the breadth and depth are not e(|ual. 
Measure the length of the piece, und the 
depth (at the end) in inches ; then find a 
mean pmporticiial between the breadth 
and depth of the piece. 'I "his mean pro- 
portional is the Slide of a Si^uarc, equal to 
the end of the piece i which found, the 
piece rn:iy be measured as square timber. 
For an instance: let the Icnj^th of the 
piece of timber be 13 feet, the breadth 
23 inches, and the depth 13 ineheit aet 
23 on the girt-Iine 1), to rm V ; then 
afi^ainst 13 on C i.s 17.35 on the girt-line 
I), for tlie mean proportional. Again, 
aettinpr V2 on the ^irt*line D, to 13 reet» 
the length (>f the lint (*, ag-.iinst 17.35 on 
the girtdine is 27 feet, the content. 5°. 
To measure taper timber. The leii^li 
beitiir measured in feet, note one^tbird 
of it, which is found tlms set 3 on the 
line A, to th'* length on the line M ; then 
against 1 on A i:» (he third j>ari on B : 
then, if the aoHd be round, measure the 
diameter :»l euf h end in inchrs. imc! sub- 
tract the less diameter frnm t!ie greater; 
ad<l half the difference to the less diame- 
ter : the sum is the diameter in the mid- 
dle cf the piece. Then set 13.34 on the 
girt to the length «)t the line (\ and 
against the diameter in the uiid<lic on the 
girtdine ia n fourth nember on the line 
C. Again, set 13 i J on the irir*-line to 
the third part of tiie leD£;lh on tbe line 



r : then against half the difference on Uie 

crirtdioe is another fourth number on the 
hue C ; these two fourth numbci-s, added 
together, give the content For an in- 
stance : Itt the length be 27 feet (one- 
thir«l whereof is 9), the greater diameter 
inchet*, and the ksser 18 ; the sum of 
tbe two will be 40!» their difference 4 ^ 
half tlie difference 2, which, added to the 
less diameter, ^'\\f^ 20 inches for the di- 
ameter in the uuddie of the piece. Now 
iet 13.54 on the girt-line to 27 on the 
line C, and against 20 on D is 58.9 feet. 
Acj^a n, set 13.54 of the girt-line to 9 on 
the line C ; and against 2 on the i^trlrliae 
(reproeated by 90,) ia .106'p«rtfts Ihefe* 
fore, by adding 58.9 feet to .196 fet^the 
sum is 59.096 feet, the rnntent. 

If the timber he square, and liavc the 
aane dimentnons : that ia, tihe length 37 
feet, the side of the greater end 22 inch- 
es, and that of the leaser 18 inches; to 
find the content, set 12 on the girt-Une to 
37, the length on the line Cf and against 
20 inrlit .s, the side ofthe mean .iCjuare on 
the girt-hne, is "5.4 feet Ac^nin, set 12 
on the girtdine to 9 feet, one-tliird ofthe 
length on the line C, and against 2 inch- 
es, half the difTerence of the sides of ihc 
sfj'nres ot tiie ends on tlie girt Vj tic, is . 
purU of afoot; both together make 75.6i 
feet, tbe content of the aolad. 

The girt or circurrfcrence of n tree, or 
round piece of limber, f ii ; to lind the 
side of the square wilhin, or the number 
of inchea of a aide, when the round tin^ 
her is squared. Set 10 on A to 9 on T?, 
tlieii against the girt on A are the inches 
lot tiie sides of a square on Uie line B. 

RUM, a species of Tinona spirit, distil- 
led from sugar rnncs 

IH-MEN. in comparative anatomy, tbe 
pauncii, or fu st stomach, of such animals 
as chew the cud, thence called ruminant 
animals. The rumen is by far the largest 
of all the stomachs, and in it the whole 
mass of crude aliments, both solid and li- 
quid, lies and macerates, to be thence 
transmittefl fo the mouth, to be jic^ain 
chewed, comminuted, and fitted for fur- 
ther digestion in the other ventricles. 

The ruminant animals, Mr. Ray ob* 
?cn-cs, are all hco.rx qusclmipeds, vivipa* 
reus, and have four stomachs ; they aJso 
want the dentes primores, or broad teeth, 
in the fore- pari of the upper jaw, and are 
furnish (-rl w ith that kind of fat called 
suet, sebum. 

RUMEX, in botany, dock, a genus of 
the He.xandria Trig^ nia ctaas and ofder. 
Natural order of Hoioracex. Polygonrr 
Jussieu. £ascaual character : calyx thre« 



Digitized by Google 



> 

BUT 



ieavxJ ; petals three, cotivcrging; seed 
one, tiiree-sided. ihere are Uiirty-si^ 

RUMMAGE, in the sea-Tanf^uape, sig"- 
nifics to cfear a s!iip*s hold, nr to remove 
gootlii tioni otie place oi it to another. 

RUMOURS, 8preadin|r aucli as are 
false is criiiiiiii]» and pniMliable bj 

jDon law. 

RUMPHIA, in botany, so named in 
fc«Miolir of George Everharfl Riimphiui, 

M. D a genus of the Triantlria Monogy- 
niu class and order. Nattirni firder of 
/rerebintacex, Jussieii. Esseniiai charac< 
ter: eafyx three- cleft; petato threes 
drupe three-celled. There is only one 
species, viz R amboineiuus, a native of 
the £a9t Indies. 

' BCKDLBT, or Rmn, m aniall vetael, 

ContainincT tni uncertain quantitv of any 
liqtiur : troin liiree to twenty gallons. 
- RUNGS, in a ship, the same with the 
Mow or ffjwnd timbers, being- the tim- 
bers whicli constitute her flno'-, ^incl are 
bolted to the keelf whose ends are rung- 
lieads. 

' 'Rvno'he^tds, in a shifit an mtde a little 
benciing', to direct the swef*p or mnnid of 
^e tuttocksand naval timbers ; for here 
the lines, which make the compass and 
bearing of a ahip»<h>l>efpn 

RUNIC, a term apphrd to the lan- 
jfuage and letters of the ancient Giotbs, 
vames, and other northern' nations. 

RUNNER, in the se« kngoafpe, a mpe 
belonging to the garnet, and to the two 
|»oit tackles. It is reeved in a single 
block, joined to the end of a pennant, 
and has at one end a hook to hitch into 
any thine:, and at the other end n double 
block, into which is reeved the fall of 
<be taekle» ov the garnet by which means 
it purchases more thso the tackle would 
without it. 

KUNNET^ or Heshut, the acid juice 
feund in the stonuuA of cslvea tfaet have 
fed on nothing but milk, and are Ulled 
before the digestion is perfect. 

RUPALA, in botany, a genus of the 
'TetnmdfU Monogynia class and eider. 
Jfaftmel order of Contortae. Prottt^Jua- 
sieu. Essential character: calyx none; 
petals tour, cohering at the base ; stamina 
insetted into the middle of the petals : 
nericarpium one-ceUed, one-seeded.^ 
There are two species, ^liz. R. nion- 
tana and EL sessilifolia, both natives ot 
Gafenne. 

RUPERT'S drope, a sort of gUss-drops, 

with long and slender tnils, which burst 
to pieces on the b eaking off those tails 

Ui any part, said to haTc been invented 
▼01.. 1^ 



bv I'rince Rupert, and therefore called 
atler his name. This surprising pheno* 
menon is supposed to rise Aom hene^ 
that while the glass is in fusion, or in a 
melted state, the particles of it nre in a 
stale of repulsion ; but being dropped 
into cold water* it so condenses tiie par* 
tides in the external parts of theirsuper- 
hcies, that the y are easily reduced within 
the power of each other's attraction, and 
by that means they form a sort of faasd 
case, which keeps confined the before- 
mentioned particles in their repulsive 
8iaie ; but wiiea tins outer case is broken^ 
by breaking off the tail of die drop, the 
said confined jiurticles have then a liber- 
ty to exert their force, which they do by 
bursting the body of the drop, and re' 
ducing it to a veiy peculiar form of pow- 
der. 

lil PPIA, in botany, so named in me- 
mory of Henry Rernhard Kuppius, a 
genus of the Tetrandria Tetragynia elasa 
and orde r Natural order of Inundatae* 
Naiades, Jussieu. Essential character : 
calyx none ; corolla none ; seeds four, 
pedicelled. There is but one specie^^ 
\ R. maritiina» sea ruppia* or tassel 

pond-weed. 

KUSCUS, in botany, butcher^* broom, a 
genus of the Dioecia SyngenesiaclsMaiid 
order. Natural order oT Sarmcntacex. 
Asparagi, Jussieu. Essential character : 
calyx Sj^- leaved; corolla none; nectary 
centralT ovate, perforated at the top^ 
There are fjre species. 

RUSSEL.1A, in botany, so named in ho« 
nour of Alexander Russel, M. D a genua 
of the Diftynamia AnKio^permia class and 
order. Natural order of Personatae. Scro- 
phulariae, Jussieu. Essential characters 
caljrx five-leaved, setaceous at the ends 
corolla tube very long, hairy at thei 
throat; border tworlipped, lower lip 
trifidi capsule acuminate, one-ceUed» 
two-valved, many -seeded There is only 
ones|>ecie8,t«s R. sarmentosa, found by 
Jacquin about Havans* in dose woods and 
coppices. 

RI78T tf a metal, a word that has now 
given way to the modem term Oxivii 

which see. 

IIUTA, in botany, rue, a genus of tfa« 
Decandria Monogynia class and order. 

Natural order of MultisUiqoc Rutucez> 
Ju5sieu. Essential character : cah x five- 
parted i petals concave ; receptacle sur- 
ro«mded by ten honey doUt capsule 
lobed. There are seven species. 

RUTILE, in minr raiogy, a Jipecies of 
the Menachine genu^, oi a dark blood-rcd 
colour, of ?ariott9 degre«i cf intensity, 

B r 
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passinr to t brownish red. It occurs 
cn gtalliied, and the crystals arc longitu- 
dinally streaked; externally itntliininr 
and flbtening; intemally its principM 
Avcture is splendent. It is slightly trans- 
lucent, brittle : it yields a pale jrcllow or 
orange yellow coloured itKak. ItitCMi- 
ly frangible : specific gravity about 4.2. 
"Without addition it is infusible before the 
bloW'pipe; with borax or alkali it aHbrds 
a hyacinth transparent giatt. Itiaibinid 
to be m pure oxide ofiMMwhiiir, with a 
■light portion of silica. 

RUTULITE. a mineral found In Nor- 
way, of a yellowish colour; it occurs 
massive, disseminated, and erftMSaied. 
The crystals are small, sing^ly imbedded, 
and seldom aggregated. It is translucent 
on the edges, or opaouet yields a grey 
•beak; it iBhaid,brHtle,aiidcHay Ihm. 
I^le. Specific gravitv S.5. It expe- 
liences little change before the blow- 
pipe, without addition, but with borax it 
jmnsayeOowish-gfacntransparent bead i 
the constituent parts are different, ac- 
cording to the place from which the spe- 
cimens are found; one irom Norway was 
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ttfica 

Oxide of menachine 
Calcareous earth . 



It is found at Faasaa* in the district of 
the Inn, and inamnl MoffwegiAft 1 



RUYSCHTA, in botany, so named in 
memory of Frederick Ruysch, professor 
of botany at Amsterdam, a genus of the 
Pentandria Moiiogjraia cUss and order. 
Essential character : calyx five-leaved; 
corolla five-petalled, reflexed ; style none; 
berry many-seeded- There are two spe* 
cies, viz. R. clusislbKa, and R. Mtubea. 

RYANIA, in botany, so named in ho- 
nour of John Ryan, M D. a genus of the 
Polyandria Monogy nia class sad ocdsr. 
FsarnHal character : calyx five4flafa4 
permanent, coloured ; corolla none ; stig- 
mas four; beny suberous, one-ceU^ 
roany-seedad. liiere ia only one species, 
Mr. R. spaeioii^ a aadfaof the Ue sf 

Trinidad. 

RYE. See Sxcau. 

BVNCHOPS, the tkimmer, in mtanl 
history, a genus of birds of the order 
Grallx. Generic character : the bill great- 
ly compressed j lower mandible coMider- 
ably longer Ibui the upper ; nosliils li- 
near and pervious ; back toe very small ; 
tail very forked. R. nigra, or the black 
skimmer, the only species^ is tweii^ 
inebetlaa^, and tlHpee feet and tliairia 
width. It inhabits Amettaaand the East 
Indies, and is almost incessantly on the 
wing, skimming over the surface of the 
water. Into whieh it plunges its hSB with 
extreme frequency, to seize small fisheib 
which constitute its chief food. It is s 
vulgar error, tliat the structure of its bill 
eaableaitto open oysters and odier ihalU 
fish with extreme ease, and that in stormy 
weather it is seen on the shores opening 
and devouring them. See A?e«, PUte 
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